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reissued in this NOSC Technical Document approved for unlimited distribution.
formal, Center-approved publication, this Technical Document can be referenced.
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Resuits from the Mediterranean Measurements (formerly NELC TN 2569).
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In the early 1970s, a series of extensive evaporation ducting measurements was
conducted in different ocean areas. The purpose of the measurements was to provide

2 data for model validations and to determine if existing climatologies could be used for
- estimating the probability of occurrence for evaporation ducting conditions.
1 objectives were successfully met and documented in Naval Electronics Laboratory
e Center (NELC) Technical Notes 2031, 2371, and 2569. (NELC was a predecessor of
Ry the Naval Ocean Systems Center.)
2
] Technical Notes carry a limited distribution statement and cannot be referenced in
X documents approved for unlimited distribution. Because the information in Technical
B Notes 2031, 2371, and 2569 is still extensively used, the Technical Notes have been

This reissue is presented in two volumes. Volume 1 presents Part 1: Resuits
from the Pacific Measurements (formerly NELC TN 2031) and Part ll: Results from
the Key West Measurements (formerly NELC TN 2371). Volume 2 presents Part lil:
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Part I: Results from the
Pacific Measurements
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SUMMARY

A series of carefully controlled radio propagation measurements

i

L

were performed over a period of one year in the Southern California
off-shore area. The purpose of the measurements was to determine

antenna heights for optimum utilization of the radio propagation

=5

properties of the oceanic surface evaporation duct. Over water

(332

radio propagation links with vertically spaced antennas were oper-

ated in the frequency range from 1 - 10 GHz at 19 nautical miles

3 over-the~horizon paths. It was found that for Ir and S-band fre-

quencies the highest antenna virtually all the time receives the

€2

highest gsignals (or, what is the same, gives the longest detection

oo

-
i

ranges). FPor X-band stronger signals are received 10 percent more

often on the low sited antenna (15 feet above mean sea level) com-

‘.gg

pared to the high antenna (65 feet above mean sea level). About

five percent of the time the lower antenna receives signals which

xS

are 6 dB stronger than those received by the higher antenna. It

P

seems unlikely that a cost effectiveness analysis bhased on those

percentages would justifv addition or relocation of ship board radar

e 7

antennas.
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I. BACKGROUND

prrs

A persistent atmospheric phenomenon found over oceans is a low
level duct just above the water surface. It is caused by evaporation
and produces a refractive index profile decreasing with height.

This duct has a significant influence on microwave radio propagation
and its effect has to be taken into account for accurate radar
coverage and microwave communications predictions. Under extreme
conditions this duct can virtually trap all microwave enexgy and
act as a waveguide. It is tempting to exploit such a capability, for

example over-the~horizon detection of small surface targets. For

) maximun utilization of this capability one would like to know how
¢ existing antennas perform under various ducting conditions and if
ék there is an optimum antenna height for use on board ship. Relocation
1 or addition of antennas on board ship is, of course, a question of

14 far reaching consequences both from an engineering and an economical

s W e BD w w=w o & die

viewpoint. Those implications put a special demand on a program that

& investigates microwave propagation in the oceanic surface evaporation

i
Z §

\ﬂ duct. Quick conclusions drawn from spotty measurements could have

ég: disastrous consequences. Only comprehensive and thorough measurements
L combined with sound theoretical interpratations can provide the data
i needed as an input for cost-effectiveness studies which determine

)
gg' optimum utilization of the surface evaporation ducting phenomenon.
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II. OBJECTIVE

Conduct a series of well controlled measurements in an ocean

environment which provide a basis for a statistical judgment of the

relative performance of high and low sited antennas. This necessi-

==
L 1

tates measurements over extended periods of time in different seasons

and geographical areas. The present report covers the findings in

&5

the Southern California off-shore area.
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III. APPROACH

In order to represent most closely open sea conditions, one
would prefer to conduct measurements from aboard ship. Ideally, one
would like to use one radar for each frequency under investigation,
switchable to antennas at different heights and track calibrated
targets continuously. This would require a dedicated ship, special
radars calibrated and modified to permit continuous recording of
the radar returns from calibrated targets. The cost of such measure-
ments would be tremendous and funding for such an exercise would be
difficult to obtain. A compromise approach seems to be in orxder
which gives data of sufficient quality to draw sound conclusions at
reagpnable cost. The most important consideration, of course, is
the quality of the data. Tracking targets of opportunity with
unknown and highly aspect—dependent cross~sections could produce
misleading data. Using unmodified radars located at different ship-
board heights (maybe even operating at different frequencies) will
not provide reliable data. With these considerations in mind, it
was decided not to involve ships for the basic measurements. The
substitute most closely resembling open sea conditions is a propaga-
tion path between two islands. A low sited transmitter on one island
radiates several frequencies simultaneously and continuously. Verti-
cally spaced antennas on another island resceive the signals. For
2ach irequency only one receiver is used which segquentially :is

switched to the different receiving antennas. This eliminates the
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need for careful calibration of the critical active components in the

system. The significant features of the concept of using a propaga-

tion path between two islands are:

1. Open sea conditions are closely simulated by islands

sufficiently removed from land influence.

2. Variation of target cross-section is eliminated by using

a one way propagation path.

3. Precise antenna adjustments are possible as both terminals

are on a fixed platform.

4., Continuous and long term measurements are easily achieved

with minimum involvement of personnel and equipment.

5. Only passive components are switched at the receiver site

minimizing calibration uncertainties.

6. Compared to measurements involving ships the island measure-

ments are inexpensive and oppose little logistic problems.

A. Selection of Propagation Path

Results from extensive previous measurement programs show
the possible influence of elevated refractive structures on propaga-
tion data. In particular, for long propagation paths this influence
becomes more proncunced. Figure 1 illustrates this effect for a
variable 9.6 GHz propagation path. 1In this case, the transmitter
was mounted on a small boat at a height of 15 feet while the receiver
remained at a fixed height of 120 feet. In figure la, path loss is
plotted as a function of distance for the bcat moving away £rom the

receiver to a maximum distance of 54 miles and then returning. Up
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to distances of approximately 40 miles, path loss as a function of
range behaves as expected (diffraction being responsible for the
slope in the curves out to some 26 miles and tropospheric scatter
for the slope from 26 - 40 miles). Beyond 40 miles path loss un-
expectedly decreases. The explanatior of this decrease in path loss
or increase in received field strength can be found from the refrac-
tive index profile measured with a sounding balloon as shown in
figure 1b. A refractive layer is responsible for bending rays back
to the ground as illustrated by the ray trace picture of figqure lc
at about the distance where the measured path loss decreased. Ele-
vated layer structures may refract radio rays downward and thus
create a "skip zone" in which there is no effect from the layer.

The length of this skip zone increases with the height of the refrac-
tive layer. This is the reason that the influence of these layer
structures increases with the length of the propagation path. For
our present investigation in which we are concerned with the effect
of the oceanic surface evaporation duct we want to avoid excessive
contamination of our results by atmospheric refractive structures
other than the oceanic duct. Therefore, we want a propagation path
that is not too long. On the other hand, we are only interested in
over-the-horizon propagation paths which requires a minimum distance.
For the terminal heights under consideration (15 feet for the trans-
mitter, 65 feet for the highest receiving antenna) the shortest path

length to be just bHeyond the horizon is 13 nautical miles. Two
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suitable islands in the Southern California off-shore area are
San Clemente and Santa Catalina islands. Figure 2 shows their rela-

tive location and the location of the terminals. The path length of

19.3 nautical miles fulfills the previously discussed constraints.

Both islands are removed sufficiently from the mainland that the

propagation path selected can be considered to be representative of

open sea conditions.

B. Equipment

(i

A block diagram of the transmitting system is shown in
figure 3. One oven controlled crystal oscillator phase locks three

solid state microwave oscillators at L-, S-, and X-band frequencies

f
.
)

respectively. These signals are combined in a triplexer and radi-
ated by a 3 foot parabolic reflector having a log periocdic feed.

The performance characteristics for the transmitter are listed in

o Sy
o

gg table 1.
Frequency Radiated Power Antenna Gain Antenna Beamwidth
Band GHz dBm in dB degrees
: n L 1.0426 25 12 20
I&% S 3.0075 17 26 8
ad X 9.624 12 32 3

Table 1. Performance characteristics of transmitter

The mode of transmission is continuous wave and unmodulated for all
three frequencies. The power requirements are 28 V, 0.25 A Zor the
crystal oscillator and 20 V, 0.7 A for the microwave sources. The

power requirements are low enough to be supplied by regular automobile

¥
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batteries for two week measurement periods. Figure 4 shows the
complete transmitter at i%s location on Santa Catalina Island. The
antenna height is 17 feet (5.6 m) above mean sea level.

A block diagram of the receiving system is shown in figure S.
Vertically spacad receiving antennas are sequentially switched to
the triplexer which separates the three frequencies and feeds them
into their respective receivers. The receiver intermediate frequency
bandwidth is 2 kHz and the receiver automatic gain control voltage
is recorded on strip chart recorders. The recording interval for
one antenna is five minutes after which the timer switches to the
next antenna. Special attention is given to frequent calibrations.
Separately generated and carefully calibrated signals are applied
to the triplexer. Figure 6 shows the antenna arrangement for the -
November 1971 measurements. The antenna heights are 16, 32, and
64 feet above msl. For the July measurements only two antennas were
used at 9 feet and 63 feet above msl.

For X-band, the antenna beamwidth is only three degrees.

This necessitates a very careful antenna alignment. An electrical
alignment is not considered sufficient because of high signal
fluctuation. The alignment of both transmitting and receiving
antennas was done with theodolites using survey points. The

accuracy of this alignment is considered better than one-half of

one degree.
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IV. RESULTS

A. Boat Measurements

Previous measurements for variable path lengths used a small
boat carrying the transmitter and a shore-based elevator-tower
assembly for the receiver asc described in reference 1. These mea-
surements were performed over a period of six months. Data obtained
at distances of 19 nautical miles are shown in figures 7-9. 1In
these figures, path loss is plotted versus 18 separate trips for
three different antenna heights at 15, 75, and 122 feet. Path loss
values of consecutive trip numbers for each of the antenna heights
are connected for illustration purposes only. The horizontal dashed
li;;:.a;; the calculated diffraction losses for the three antenna
heights (lowest line belonging to the low antenna etc.). Figure 7
shows the L-band data (data of trip number 2-6 are missing due
to equipment failure). In all cases, the signals received with
the higher antenna are stronger than those with the next lower
antenna. The much higher signals on trip number 8 are due to a
Santa Ana condition in which dry desert air moves over the water
and often leads to dramatic ducting conditions. Such occasional
drastic ducting conditions are not unique to the Southern California
coastal area. They can be found at other oceanic areas close to or

surrounded by desert land masses {e.g. the Mediterranean). The strong

ducting encountered on trip number 8 caused higher signals to be
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received on the middle antenna than on the high antenna for 3-band,

as shown in figure 8, and a complete reversal, that is, the highest

-
?:::::: signal on the low antenna and the lowest on the high antenna for

é}i X-band in figure 9. For S-band, on all other trips signals increased
f:‘j’ (or path loss decreased) with antenna height. The measured values
.?‘;f for s-band frequently are lower than the calculated values due to
* diffraction. In comparing the theoretically calculated lower limits
)

EA*Q with the much smaller measured data one has to remember that for the
‘. calculation of the diffraction loss a so-called standard atmosphere
Eé;{: is assumed. Subrefractive conditions will cause an increase in the

loss. Some of the values in figure 8 appear to be too low to be

: ‘!?:' explained by this interpretation. However, even if there is some
RN )

::“" doubt in the absolute path loss values for S-band, this is of no
D00

S . .

- 2 consequence for the major present concern. The evaluation of the
O XN

::5"5 relative performance of vertically spaced antennas is independent
lé n

it . . .

'5g of the magnitude of the received fields.

:‘&&a

i

'j')“‘ Figure 9 shows the measurements for X-band. For two trips
:1‘::?'. (number 8 and 12) signals decrease with antenna height. In those
BN WY

(MX)

;‘,".::é cases one would have longer detection ranges using a low sited
W

‘.'t“

et antenna.

,;i‘:g Obviously, the number of data points presented in figures
XY )

::;;:;' 7-9 does not permit one to draw statistically sound conclusions.
S48

e . e . L

:e!th! dcwever, the findings {rom Zigures 7~9 are consistent with <hose
b«

1‘;::;' from the island measurements. The island measurements avoided two
RV
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shortcomings of the boat measurements; they provided a large sample

of continuous data and eliminated possible contamination from land

influence by placing both terminals of the propagation link away

from the mainland.

B. San Clemente - Santa Catalina Measurements July 1971

In July 1971, a ten day measurement was conducted using a

transmitter height of 17 fuet on Santa Catalina Island and receiving

antennas at 9 and 63 feet on San Clemente Island. The data are pre-

sented in a format considered to be most useful as a basis for evalu-
ating optimum antenna heights. Fiqure 10 shows the logarithm of the

ratio of the signals (or equivalently the path loss difference)

=5

received with the high and the low sited antenna respectively. The

22 WS =33

ordinate value is zero for equal signals on both antennas. Positive
ordinate values indicate higher signals on the higher antenna and
negative ordinate values higher signals on the lower antenna. The
abscissa shows two rows of numbers. The first row indicates the

time of day ("12" is noon and "0" midnight) and the second row the

= -

date in July. Figure 10 indicates consistently higher signals on

the higher antenna except for a few brief pericds in the first three

days of the measurement period. The kind of presentation in

figqure 10 has an added advantage that one does not even need to

know the transmitter power. It cancels when the ratios are formed.
However, the absolute power levels are of considerable interest for
other considerations and are shown in the form of path loss in figure

11, The dashed lines indicate calculated path loss values for

o
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free space propagation and diffraction. Both are not limiting values

and are occasionally exceeded by the measured signals. Figures 12

antenna did encounter both higher average and absolute fading
values. The information of figures 10-14 is presented in tabular
form in table 2.* This format should be most helpful to a systems

f
and 13 show the amount of fading measured for L-band. The lower :
designer who is faced with the task of making cost-effective
antenna siting decisions. The first block of numbers in table 2
gives the percentage of time signals received on the higher antenna
exceed the signals received by the lower antenna by a certain value

in dB. This information is absolutely necessary if one considers

costly relocation or addition of other antennas. Only the gain of

a gignificant amount of signal for a large percentage of time could
juséify addition of other antennas. For instance, if one considers
a gain of 6 dB of the lower antenna over the higher a significant
amount, then table 2 tells us that in 99.6% of the measured period
the higher antenna exceeded the lower antenna by 6 dB. Or turning

it around, in 0.4% of the time were the signals received by the

Al I s ed - Rt _-Te f o

lower antenna 6 dB higher than those by the upper antenna. 3oth
absolute and average fading values are higher for the lower antenna.
In only 1.9% of all cases did the average fading of the higher
antenna exceed 6 dB, compared to 24% for the lower antenna. Similar

values are found for the absolute fading.

s @ reerdh 00 e

Figures .4-17 show the results of the July 1371 measurement

period for S-band. Figure 14 represents, again, the signal ratio

e oY

*Taples 2 through 7 - pages 58 to &3.
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of high versus low antenna. Higher signals are received consistently
by the higher antenna. Path loss, average and absolute fading are
shown in figures 16 and 17. A large percentage of the time, fading
was below the one dB threshold value used in the data reduction.
During those time periods the values of path loss are quite steady
indicating little change in atmospheric conditions. The absence of
strong atmospheric changes makes a periodic structure visible which
i3 clearly diurnal in character. It correlates with the diurnal
cr.anges in moisture measured on San Clemente Island. Table 3
summarizes the S-band data in the same format described before. No
reversal of received signal strength for high and low antenna occurred
during the measurement period. Fading for the lower antenna was
st;;nger than for the high antenna.

The X-band data are shown in figures 18-21. The high-low
antenna difference (signal ratio) in dB of figure 18 indicates con-
sistently higher signals for the higher antenna. Path loss and
fading are shown in figures 19-21. The X-band data are summarized
in table 4. The first block shows again the percentage of time the
signal ratio of high and low antenna exceed a certain value in dB.
Fading at the lower is again stronger than on the higher antenna.

During the July measurement period, separate meteorological

measurements were performed in the marine boundary layer from an

off-shore oceanographic platicrm described in reference 1. Zven

though the meteorological measurements were not in the immediate

Ao st
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vicinity of the radio propagation path, they proved to be quite useful
in checking the internal consistency of the data. Figure 22 shows

an M-profile measured on July 19, 1971 indicating a duct height of
some 6 m (similar duct heights were measured throughout the radio
measurement period). In figure 23 calculated values of gsignal ratios
as a function of duct height are shown for the geometry and configura-
tion for the San Clemente ~ Santa Catalina propagation link. For a
duct height of 6 m we would expect signal ratios of 14, 16, and 8 dB
for L-, S-, and X-band frequencies. Comparing these values with
figures 10, 14, and 18 one finds an excellent agreement between cal-
culated and measured effects of the oceanic evaporation duct on

microwave radio propagation.

C. San Clemente -~ Sanca Catalina Measurements November 1971

For the November measurement period some modifications were
incorporated for measurements and data presentations. The most
important modification was the addition of a third antenna between
the high and the low antenna. This was done to satisfy conjectures
there might be a magic antenna height around 30 feet for which sig-
nals were stronger than either for the high or for the low antenna.
The addition of the third antenna changes the data presentation.

The signal ratios are formed now for high-low, mid-low, and high-mid
antenna positions. The presentation of average fading was abandoned
because the absolute fading appears to be the critical information

for system design considerations concerned with fading margins.
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Figure 24 shows the path loss for the high antenna and the
signal ratio of high and low antenna measured from 4 - 17 November
1971. The high signal levels on 4 and 16 November are due to
elevated layers subsiding close to the water. The influence of those
elevated layers is similar in figures 25 and 26 which show path loss
for mid and low antenna and the signal ratios for the other antenna
configurations. The fading for the three antennas is shown in
figqure 27. Table 5 summarizes in tabular form the findings from the
November measurement for L-band. The first block gives, again, the
percentage of time the signal ratio of high to low antenna exceeds
a given value. For instance, in 99.7% of the two week measurement
period the signals received with the higher antenna exceeded those
from the lower by 3 dB. Or, in 0.3% of the time signals on the low
antenna were twice as high as on the high antenna. Blocks two and
three compare the middle with the low antenna and the high with the
middle antenna. The remaining three blocks in table 5 give the per-
centage of time each of the antennas exceeds certain absolute fading
values. ZFading appears to increase with decreasing antenna height.

The S-band data are plotted in figqures 28-31. Figure 28
shows path loss for the high antenna and the signal ratio of high
and low antenna. The peaks and dips in the cuxves on 4 and 16
November are, again, caused by very low elevated layers. The
influence of elevated layers is often accompanied by strong fading.

Accerding to figure 31, fades of 25 dB were cbserved on 4 November.
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Table 6 summarizes the S-band data in the format explained before.
Again, fading decreases with increasing antenna height.

Figures 32-35 show the X-band data. The influence of the
elevated layers results in an enhanced signal strength on 4 November
and a weakened signal on 16 November 1971. Signal reversals (i.e.
higher signals on the lower antennas) do occur. From table 7 one
can find that in 89.1% of the time the high antenna received stronger
signals. The low antenna outwperformed by more than 6 dB the high
antenna in 4.8% of the time and the middle antenna in 2.2% of the
time. The fading does not show previously observed trend of decreas-

ing values with increasing antenna height.
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FELT

V. CONCLUSIONS

m

Extensive measurements at L-, S-, and X-band frequencies at

19 nautical miles over-the-horizon oceanic radio propagation paths

o

in the Southern California off-shore area indicate a significant

L= ]

enhancement of the signals a large percentage of the time. This

enhancement must be taken into account for accurate propagation

range predictions. The influence of the evaporation duct is most

pronounced at X-band and decreases with decreasing frequency.

=

Stronger signals are observed on a low sited antenna (:15 feet above

MSL) compared to a high antenna (=65 feet above MSL) for X-band

approximately 10% of the time. About five percent of the time the

'3 4

-~

lower antenna receives signals which are 6 dB stronger than those

-~

received by the higher antenna. These values are considered repre-

=

sentative for the Southern California off-shore area and are in

7

3

agreement with predictions of probability of ducting based on avail-

b

able meteorological data.

s T
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ko

VI. RECOMMENDATIONS

5B

All measurements in this report were confined to one geographical

area. The same measurements should be conducted in one or two other

2

areas of the world and the findings compared with predictions from

available meteorological data. If agreement is found between mea-

&1t

surements and predictions, then it will not be necessary to conduct
measurements in each individual location of interest. The radio
measurements so far have shown an increased influence of the oceanic
duct with increasing frequency. Frequencies above X-band should be

added to the measurement program in order to establish the influence

e & &=

of surface roughness, duct inhomogeneities and absorption on prop-

o>

agation of higher frequencies in the oceanic surface evaporation

duct.

BEr2 oW =55 6=
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VIII. FIGURES

e

1. (a) Path loss as a function of distance for a 9.6 GHz signal
and antenna heights of 15 and 120 feet.
Path loss increases at ranges over 40 miles because of

reflection from elevated layers.

AR &=

(b) Refractive index profile at time of path loss measurements.

M is modified refractive index.

(¢) Ray trace for the refractive index profile of (b) and
transmitter height of (a). Rays bend downward again at
longer ranges explaining the increased signals (or

decreased path loss) of (a).

2. Propagation Path

= = B3

3. Transmitting System
4. Transmitter

5. Receiving System

6. Receiving Antennas

7. Path loss for a 19 nautical mile propagation path at L-band

=2 s B3

8. Path loss for a 19 nautical mile propagation path at S-band

9. Path loss for a 19 nautical mile propagation path at X-band <
1%. Difference high-low antenna L-band July 1971

11. Path loss L-band July 1971

=

12, Average fading L-band Juiy 1971
13. Absolute fading L-band July 1971
14. Difference high-low antenna S-band July 1971

3. Path loss S-kcand July 1971
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Average fading S-band July 1971

Absolute fading S-band July 1971

Difference high-low antenna X-band July 1971
Path loss X-band July 1971

Average fading X~band July 1971

Absolute fading X-band July 1971

M-profile for 19 July 1971

Calculated signal ratios as a function of duct height
Difference high~-low antenna and path loss L-band November 1971
Difference mid-low antenna and path lcss L~band November 1971
Difference high-mid antenna and path loss L-band November 1971
Pading L-band November 1971

Difference high-low antenna and path loss S-band Novembe} 1971
Difference mid~low antenna and path loss S~band November 1971
Difference high-mid antenna and path loss S-band November 1971
Fading S~band November 1971

Difference high~low antenna and path loss X-band November 1971
Difference mid~low antenna and path loss X-band November 1971
Difference high~mid antenna and path loss X-band November 1971

Fading X~band November 1971
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TABLES

Performance characteristics of transmitter

Statistical presentation of July measurements for L~band
Statistical presentation of July measurements for S-band
Statistical presentation of July measurements for X-band
Statistical presentation of November measurements for L-band
Statistical presentation of November measurements for S-band

Statistical presentation of November measurements for X-band
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X. APPENDIX (Meteorological Data)

The purpose of the measurement program described in this report-
was to provide reliable data to permit prediction of antenna per-
formance in the oceanic evaporation duct for various antenna heights
and frequencies. Therefore, extensive measurements were done in
various seasons without the attempt to correlate meteorological data
with radio measurements obtained simultaneously {this has been done
successfully and is described in reference 1l). However, it is the
purpose of this report to document all pertinent data. For this
reason, meteorological data available for the periods of the radio
measurements are presented without further analysis. The meteorolog-
ical data are published in a separate volume which is available upon
reéuest.* The meteorological data consist of two refractive index pro-
files obtained with airborne microwave refractometers on 11 November 1971
and surface weather observations from San Clemente Island. In general,
the meteorology during the July measurement period was characterized
by thermal stability in the lower atmosphere with an almost continuous
stratus cloud deck. The November measurement encountered the whole
range of meteorological conditions from strong subsidence and advec-
tion inversions (Santa Ana condition) to neutral and unstable
atmospheric conditions. The boat ﬁeasurements covering a period of

November 1970 to April 1971 likewise encountered the whole spectrum

of weather conditions found in this area.

* Metecrological data is aow included in this
volume--see followiag pages.
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Meteorolcgical Data

Meteorological data available for the July 1971 and November 1971
measurement periods are presented without further analysis. The
meteorological data consist of two refractive index profiles obtained
with airborne microwave refractometers on 11 November 1371 and sur-~
face weather observations from San Clemente Island. In general, the
meteorology during the July measurement period was characterized by
thermal stability in the lower atmosphere with an almost continuous
stratus cloud deck. The November measurement encountered the whole
range of meteorological conditions from strong subsidence and advec-
tion- inversions (Santa Ana condition] to neutral and unstable
a?yospheric conditions. The boat measurements covering a period of
November 1970 to April 1971 likewise encountered the whole spectrum

of weather conditions fcund in this area.
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REFRACTIVE INDEX PROFILES

24 November 1971
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SURFACE WEATHER OBSERVATIONS

16-26 July 1971

=

=
!!!yg,
LRI M ST

: 257
va
U A T

TR AR A, AL W TS Ty T XY MY S KA KA RN R R AT N A Y N ad T N s Nl s N e X e WU W TN N LYY VMY UM WL YWY WANMA WA VA NMANMAN WA AR NN AT S



NI WU OO O, NN TUTTMIR Uy RN KRN AMAARN AN AN RIAAROD AN UASUA U LW U 7V DR WA FOR TV U 7OK MR TGTIN W W S o WD & -.:\1

OPHAY fORC 3(%0-8 (REV. 8-41) vis ot 10
(atiee , 1
OEPARTMENT OF THE RAVY ( J 70
SURFACE YEATHER OBSERVATIONS r /
(LAND STATIONS)
ZQ Jolv /977
vluuu'i‘c:" vesther s&ol - iviag E / : 1
| t] A —
bt l':::l lm‘:;‘::u m.““‘ 0 -ur:‘tl-c -'3 '(.‘7; - | strese :u-qr vl Somarte et swsplonsntal coted dats T
Swrtasef Teser | to visies |(Nee.) ] ERTETT v any .
1l (3] ) 3 1 (sa (a1 [OMEAUN (o) (01, 32 i3z} List '(wl 2l
£ Lo 7. . 2 - - /5;_; AN ELEELE ¢ ,4/"_’3 T4 N X N [
pli -t 2 |~ L P P EY TN “Ae I () )
R 1 < J A L '-':.: L0 7 { 3 N ]
; t, = e |- I 32 N B R itslyee s/ 462 R Y
Vcdl 2731 Wi 2.1« £ ual2lsrloo o 9 7] R ]
B bec] & B 2 T E_{yileprlm wal all I 1
vl ESS Al 1 £ /- Ceedlag o R4 213 16/ R
S| E6S [ Al= | E |h73ed no o0 hed Y
Ef=l Efnm 212 E__29¢769 00 »o 4 Y, ]
Kpred 455 13 1o | £ VarllISi27 od WA Qle Je G2 L LA
Rsliesg] e 7 & 31z 1ec 36 167159] 20 ‘o2 93 R
RIUR| g7 & 31z | B =787 e300  #- |
 p27i| o A 313 Hi hralze] o] oo e o 298 4; 7 I
g booul =0 2 313 A 2261751 2~ :ﬂ(’: ol I ——ill
P rvses £ 2 3 s 1g o lszl 20 teot 43] s : 7
. g Y Iy - ’
£ ligsil e5 7 213 u 1/090L: FA[29 se 98d 125 Jo// 22 LA
/374 IS 31- B y2lclel 22 o - B8 . 77
s ~7 " 3 >, 14 1771 1641 2w rov ?6 ) ) lr A
1453] =4 3 3= | a s lzulen 25 1oy bl 200 16// N
hica | £ £ 23 21w | M naluls Ay o5  Ei ML 2
@ p besd £z M0 e | A lrolzedc8l 0o o 2323 L Lea
T .=. 2re| 2g 7 e M _L3212ls 3 @ 623 212 1420 441 Y
< H VI EIARL 3 > | » yilales oo ‘o e} —— L
i"ﬂ.x IR 3HA Elo D B | U p26Y6000 vo R A
‘\-.;. 4 L : : i y
g’\;’ - t [}
e % - t [l
nN : —
> ' ! 1 1
H 0 1 - [} )
?2 ) 1 1 3
B . .
- 1 ¥ t t
3 T T
g : : [ '
: C "
: T 1 )
] 1 1
: ’ [ 1] :
- [] 1 i i
: 1 1 L
- -
») - 1 g f "
! < T T
- L] L 1 ]
.J i — — .
N H " L 5
} 3 C o
- : 1 1 L} 1
D i — — Z
21 d 2 ! N ; L 1
A '] D oy
3 H ' I ;
"?’u"’ H LR ] i H
5 P 4 | AN
o a 3
‘&,}u . 1 1 t )
. 4 S|
\-"J’. > 1 t ' .
5 4 );)' E ¢ ' ] 1 H
..a > N R 3
oF 0087 o
W . oD
-wk - _ _ e o B . . i
p\ - - -~ - = -- - —_— - v i
\ ] -
-

o

i\‘.r T o T PN S R TP LA D SR L L
L%

¥ o B W W o ; L5y S o R E T WO T T W U N e e o O T O
s e e N L G L e B



T e T e N el e el AP S AT AR LA MR TA AR AR T A NA LA SA AR IR LR SR ER DR DA LATR TR TR IR PO PIVR ORI TN PN WA A W N

A

' OPMAY FORM 3140-7 (%-45) \,. OEPARTMENT OF THE MAVY LY - BAN 10B
0287-711-100¢ SUKFACE WEATHER OBSERVATIONS .
(LAND STITIO“S

sanon VWSED Sw ClemenTe _LM_ e 26 Tu l'\é /77/

22

%

{
REL. CLOUDS AND OBSCURING PHENOMENA > {
e Rl B S A R B e o e g v g e O ) '
D (LST) sl en | en :;} 11 Dl e L T T PR L L LION | st [TY22 5] g i i ey [T7E 0] wesanr cgczn Eg CHANGE 3
1 1 10 A2t 22 224 29 L 2ol 7 1 zelzs | ool a9z ol 3a b g9 ] g¢ 1 7] e | e i o0 | 5
09945l g0 81 e lglse leg |4 o« Y 22 |8 1,079 3
_ 01 fllez 422 144 7 |y /¢ .
il CH R AN A 24 y
Wy VAL 25142 160 192 1 bs b7 o2 [u o4 ) 12 P lae i
0asqlpa 225122 (D0 (S0 |0 Z9 g
SsB710 42 160 [P ]/0 ‘ /o §
1 200 62 G ele7 o]/l SHE sl v y lol/ |02 {
) 02,%7.7431 L516218Y /o . lP2) :
WTT.130| 47 o3 |77 |10 /0
& [SBDEsel [ ¢ 2 77 Yo [[ORFiAE] O > N /O 2 .01 {
Y a5t 29, 751». o7 162 |75 i/ L /0 . <
L IR A AT e /0 ¢
- Y8205 1 62 122 1 |lmwlplee lez] o o Y fo Ll 122 :
E;} PM25025 69 |42 123 1o 2 {
2 Ueglear | |47 |22 |4 /& :
B Ma9423L 5 Lot L9510 lseles |o i Y lo |7 o2
) w2355 e Ime b /6 .
v 7 AT R VPR Y /6 ¥
8% 4p510% 40 (28 o inlsélea Y 9 /o |2 & 2
_ 190129255 | s % (60 22114 14 h
’2 2000198 70l $3 120 8y | : . &
¢ 2sflanoed 53l eslap T 9lolselrélo 912 71 » 1205 2
Gl L2 e (8919 2 %
N o T ATAL 10 /o i
ﬁ — SYNOPTIC OBSERVATIONS ﬁ
Tiee | Tinee puecip | SHOW | 0w | wax. | win, sTaTe| sea sweuy | TER couT, ‘
rac'r) (L37) | M- (1aa) | PR prapd oA S s with 1m- l.:';,,';” o8, 7 STATION PRrSamE Arions Iy
o T e S L | TR T aS rsS Iauss )
&‘j o o 6|2 Zu - T )
oAl oo eS| .z 9 e s Ysor Yoeh #1097 “
2al2lolgl 0le7i6> o ol o o o o P
g (21310 1la 12 27146 o i e | oo 19000 mw @ how 2 3 E
; 2r2) 4 2 g 0 6143 9 o Yewt o (n> 2005 Yrae 2 of
wn g:z ¢n9 63 m':r -I),H«.O_}".D._'y o, /
g;- SUMMARY OF DAY iMIDNIGHT TO MIDNIGHT) ".‘S" o m‘!o Ol‘s,;'h 2e6m | BxoeD i
L P A e - = i PP VRN o B !
s R |
EARAFAR St P o IR AR A _|cox? pu3a) 't
E'? ) € 59 0 | 7 &2 2 78 | e lag | »n [TROET 2 £ ler3fife -3
RO IICI DT 6 1 olio s - {IoJ7@ Y g
".\: ) 90. JEMARKS. VOTES AND W1SCELLANEQUS PHENOMENA 8
LI 4007 W 1
- KNOTS
]
Y. NQTE: Thcrc are 8o required eatries ia col-.-a vithoet headiags.
} 15 “Any dats needad locally may be eacered®
P XTI s et uzn ;
i L
D %
n ‘

gz
|
1
I
I
[
|
|
!
!
[
2
i
1
[P |
"
1
P s [T e S S e vo o L

e T T A A e S R L N R R R L Sl by R 's. e 1&% W N%-’?w%‘u CNG s‘&
Lﬂ‘.ﬂ ..P\:;\.r"‘)""“ n“.:h.’.a-'* AN ‘- RSN AN y ) J”l‘ '5! Ll ;"* h‘(-"r ."Q" s W 1l m‘t{i@h‘(



P u CRE A WLE LW AW > WL WIAT LRSS W AT RGY Ry
NI W TN W WIS AT AT RN PREE. F gt T8 gV b ob i oS g P o B a2 od TACA DK SRTH SR LR LY I AN AN SR FL WL N UW R TN U W I ARG WA L T RTLRGTY Y

[ (8
X
-9
o
6]
NY
&

753 1

= =y

27 =/ D
el V2 -

Dod pany L -\!

A
!
\W
¥
R

I Dva4 z i

OPRAY FORM 3180-8 (REY, 8~6)) VEAS 700w 104 g
DEPAXTMENT OF THE WAVY v :
SURFACE WEATHER OBSERVATIONS SE \ s Zs. {72
{LAND STATIONS)
17 TJv /\/ /91,
visinidisy vastaer o8 leres icte / -
tysa| Tiee Shy sad colling | t1oammte wiles; sae 1ovel [ronp] 20% bmopmmegmery, t- g
(531){  (Seagreds of Poes) T == watrections [srese.] (92)} 78+ | oireee Jeves| SRR~ | ting Seneres ead Susslemsnts) coded deta e
Sor Towor | 10 visien [oave.) 0] tiem uaser, VT e -4 il
11 (2} O {as} '“,) (e} 1100 s} i _ (o )OIV [7V3) (st rw
3 c::%__ﬁi“%__ o N R A [0 WYY IR 75 W 7 M T T a7 B,
Rpstl E 7 31 = 7 _J3ciLHisA20 2 L YA 7
Rl 27460 [R] = =l R AR TR VLA
o) w7 dp (21 - L e LoF9l00 o 1707 /500 G =
Rl F7m T el -1 o Walll-lzs p:iv 173 ! Kk~ A
AN AT O R N T R A W - ’E
7 {s: AT s T 3 = - AN Lolad T ~%0 /.’(0 : a
el st 2 £ e 7" Y] [y LD YT ‘a ' g ®
P Bk RIS AN TR ~ AR LS R - -1 - ,r L2 :
’ - - . LA
£ jezii) v 22,40 ~ P s el 29 oo . (5 ja R )AIN ¢ 2 ! /174
Placi | i50 D Y 4 St j o~ ae :”i'L E ' yrt
(57 o D Kel - pa b ) e bR et lr' , ~ ?
o |- - 7 | g1 |o2 |l 24 wgfs bl 923 1030 L §
1 /’ - 7 - - [z} LA RV ;‘./ "jﬁ{' -‘,7:' 1 R
2 bocz| 2o A LA R R N ~7 3] ! -
Syssr| £ /75 D 2957 IA0 00 bEl 717 15600 74 1 uA
A = 5D (27 H2AL BE L - R ' YA
R ¥yl 2 /& . S, AT 97 B /7]
E s M : EEN SV IeY= N K god s L/
b 1

-4t -)-
<
I

545
PG)
INNN NN s

[
T
1
H
]
1
1
]
LY
]
)
)
[}
L
1
i
i
1
]
1
1]
= , , .
L &Viwd /Q [ ST QT D z ]/5 /500 74 ! o+
sieeegl /2D ' )7l 57130 0GB K o
flelossd = whlvol~] 29 e i ] . 7 @
: T —
5 ! ! ) 1
;.. f s [] []
> i 1
: T : i g
. o X :
E ) ] : :
s N P
3 o -
3 T —
H 1 1 o T
: — ot -
: s I ]
- t : : : !
H — —
: - T
h [ ' ) g
2 e T
g T —
: [} i N ' 5
: = e T R
3 HE o
[ J T ; : .
i — i
a  g— n n !
. ! 2 1
3 2 : ! ! ] ]
E ’ H ' [ : :
i T — g
® L 1 3
* 4 t o
2 ' ' : :
: T —
: _— v :
oF 0087 w4

{
1
)
v
TR

fi

v tEPYTe s W L Ty A > A b TRSES T e W K W M o Sl W LT g’ - BOUS Xy "'ﬂ,\"
S B R RSP A R SR AR



_ - — e et bl ~3 A ok 2B Sy = e 2 -
N ) _ in Pl v 3 N L Lo Ee I,
gs% ] LA SR il : : S Sk B
. Fole N
_ EWAY FORM Q%7 (%-45) » AR SEPARTMERT OF THE RAYY . i - R AR ia8
g Seametzss-sont . sen p A L gkR Y.”m“ AT ANy ¥ 3§ i :
Y S R iy ' :
S E - el WSED S Clomeite, Zsfind, wn 17 Tuly 117/ :
- REL. CLOUDS. AND OBSCURING PMENOMENA T Trora e
. TiME ’:‘Eé:q a%‘n‘; '??J. Ryl ga LOWEST LAYER stcons Laver_ [T "iieo Laven T RERT ~ ouatw Laven aspab “Q ;‘l';
E (L37) (SIM) ('F) ¥) :;} R e TS M aeroet o [TOE M wgrenr ,',’o',ﬁ et |TTE iy ,70',"1 wer, [T 8| winer fCOVER o] OwnGE|
¥ it 2 - lode 12l &&é—-&é&&:&:ﬂ::&%iﬁ% SIS AR, Pese ¥
R (F 1117718 |8 1S M7 210 o)
o lostReng LAl 1ed 1D 4
i o2 fpio-md /3 of 172 (P a
- L Y > !
OYELT 220l SLILOITQ I T X B¢ M7 1o 4 prd Iy 7 | 7|0z
ondbr gt AT 0f7 1Y . g
N6 =167 o : £
~J s riagel s 4y 127 |5 14 s len | |AM 90} 8 |0 21l L1200
075Asd sl 1y 1aoZ ins = 3 9
- 8sploc oy bmr 122 1135 |12 2
N 7 A AR SV A AR P PR A LA A Y WA I 2  |r2s
£ WW3lectes | 77 LaE 14y VA Y
Ui 2op ! 2 |22 152 VX 2
T I EERVENVEA IR TR VT ) 2190 21¢ IR AN
;-?{ VBeglaiansimi o183 P ai- | 2 :
A 1821as 2| 72 MG je 7] all ; - 2
I o A AVA TR T2 o) 710 Zle 7 (2] 050
o ERLTE S LS YYD I 2
ek zs L (Pe] 7 PR MIAG glo Tl EF [gor
N T A v A fod
&‘! 2@ J/,—?:f.’)‘ o ;Il.:q_, r;/‘ ?.- R ?
- R 28 25 - AR 1 T e /0 o Il 3lo] . 2 1/ loys
YT 0 2 S 7SR P
:;g;‘ WERs et 22 172 i,.:-.\o S o
m R SYNOPTIC OBSERVATIONS
N Ponow | snow | max | wiw SIATL] Sea |owmLe s
) s BRI LR | AT e marion s oo
A ol ez oy, o0t a3 ) oay o 0l L 4 L | "M DS ey e et I sy
T T ] - Y -~ =
{\;{ D 13 (_: L D<" 7/['42“ Aﬂ.;‘ﬂ .
2 N IR '.“J C;;_’,:-’/S_’;Z_ o e 024, ¥\ joa?. 3V00 2. T/ 224
bozal2lz o | o |w2len g ) w log | dlplo
T T
g ssRl3le 2 e R iTe o ™ e 6. et 3 oar. 2 0eR. L
J Pualsjcinle i728= D e 100,27 Yot FYop7. Y02 2
wo Xt o 22 w2 w10 agslen2bio
e - SUWMARY IF DAY (MIONIGHT TQ MIONIGHT) PRI | ecan OBSTR.! o | £
"\5‘) 2m. | 200w | 2000 ] 24-nR i Sure et TS Y coven. Wit P 'Y Vel a2
wax. | uin, " PORCiY Loearale] SO T P I =1
BB Lewre | AT Chnea) seus| ] T nR | Te I LA AL T
(In-.)l (las. 1= : s\g (L.8.7.) e .g&
~ s & es ! ¢y 179 ' 3 VAN 7 7¢ {7aloel 7. : gt
_{E"; 2167 1o i 20 T 202k /s )
) 33, OTuain® iGTLS WD WISCELLAVEOUS PrdwoDiA v
T winaTk ot ] TASIOCIATID GIRECTION Yl
3 : <D Tmors .| " e
! MOTE: There are 2uv raqeited 2ntries in celuess withdut Leadings.
*Asy dets aceded locslly-may be eatered®. T
. F DwIg M agh Lo oy - 55 1y !
eg_‘
e N
: ! }
@ ‘ : I
7 ———— - ——— e —— - - —evm—— ————— - e et -~ — -"— - bt - T
. S - % = - -
- - - - d 1




‘;{;}iig T W d e e L L F LT T TN R WA R RN T AR TR GBI SRR RN RN T Ot Lhh BaB BaT _Guv 919 t4" Ggs Wt Gat Up AR - tpi vh Bh 03 _Wp LWy .38 ,¢f v
0.0
ey ) - . .
e ; - P L ey mg e . )
r;" GPUAY OB 3180-¢ (REV. 661} \ ’ ) : T % E
::' L . m‘:mrnmu" ;~' - - do YOl TOUW 08 -
¢ L VEATHER OBSERVATIONS T 7 lepucsd o 1z -
2 2 e N "ﬁ Bar e n2aTE TS5, 3
ek - ’ /B Tury 1o
N Y leyon] Tiam | 307 08 caitieg oo 06 A BB Pl SN (8 lving ke 2. v 3
M ] (80)}  (Dustrats of rests P —{ ssrsios forovs.! #7)] %« | sirese lssnes) OO | iieg. =
{ swrene] Tovar | o visten | mmers] | 10| Stien Sirver: tor e Lo Semarie and susetemmest cond oute s .
» [+4] ———2l (s} ] (sa) 071 RORI) {0} | o v 4 ."r 221 llt c
*._.4_- 2 locsp) O 7 TAZITIETRTS) " — s tanioal
o 188 70 0 ~ ol g 20 P 1 ' 243 =
NS Y7L 1v4) 20 00 wn
i§_~.’" 2 &3 s % 7 38 |.o| 72| +o ',‘a: o R
R # bagt  ~ - ] ECATRTIE - Lt ]l &
s vl A < - R SEATE LI s B A 44 e &
W S ) ! 2w i<T 20 o2, Y 1
V) e [ M 11,1521 26 ‘o e’
Hu4 Epis 2 2 2 ynlbZlagl 0 0o ke — i
F2d el 7o ] : 202 1500 L L e
) Ve 4 12153l 20 o 429 PR
aNe il glcdD 7 AT e R "
L R0%_Bloap Yook 3 107 .
o 2| g 10 4D e kAT 00 So0 /so0 LO | | X
“ B4 o 3 72170 AN - B N7 R
" 11e. 7 )3 917/ IS ) e 4
o A TE % g jl]; T gg a) ¥ 708 Isoo T M
< m F lo (9 7 7 lI[L t ] L
o TN 3o 7/S AT 02! 3 i
N E 28| £lo 1) 2 122 170831 24 iam < I ‘77
R pdl £10 9 70 T2 RTINS 21 D/32  Jsce i T sl
’ &’.;- prat <ro 2 20 : : 22 ' : ol
p g5t 2o £y dl 1o, jre ' &
e 7 2 . T ) v ns .
‘x A7 A e 13031152 i i
na 77 v FIESEr 7%
H‘._ ] 53 < m w2 u'f)l Pl 2% tp ”5 Y Y
40 k. < £ & v2lfatspl 22 07 5 7 —
hov PPN FS @ - 1S 2T lag i L2l 22 e L2 1£ 2] I Y
2 (P Ese s [s1 0 Jab/kilas o 1
il . s = - T TR £
- e i t
1 3 '-— + L ?
XM H = s : : ﬁ
‘kw’ E i L] 1 IR
et 3 — T
"y s " — tg
ey H N e 3
v - . o
— o ' T T
J : ‘l : [] 1
iy N 5 ] : : . i
2 'sg\‘ § : : : :
s ] ] I 3
: 3": 3 1 1 : T ?s
! : - — ¢
. = - ) T T
K. 2 4 T : 1 ] -3
AT - ‘o
) H " — A
e < : —t <
N P L} L] ¥ L]
:" -3 I e n
al ! 4 A
- 3 L : ) 1 H
e T i J ’
O -4 L i
i - 2 !
N 3 - L 5
RIS H + T O &
L >0) 2 T — *
o : — - |
a_J3) - ¢ N 2 L i
» ! T Y Ll
A ' ]
: e "o
" v _ -: _ ~ T - bt ———rrar —__.__-.-—-.——___._ - ) _g_
= * '.';;. '-‘: 2= - - b .:! - ——
-~ - 'D' -
- g
i

_-."\.'.'."53.\:..&“'""'."-" e gl T ty 1 S SR K Sy N AT Wi YRS BTN Fu X
o R e A T e AN A M RO



LA w17 M N VR Y W WA VR GA A AR AR AR TR AR AR RAARN AN T O AP U RURAUN VR TRER T E VRS UL LR Y UW WL W U IA LU 1M T A TR T A R RS

P30 g |

55y

==
-

3

Rt

]

o
L

S
@ .
L NP

gk

-

% R

B N A O

P s Py - oy
- "
OPRAY FOMM 31%0-7 () " . e OEPAMTMENT OF- THE RAVY i e 108
. s T et e rue, o, . JMRFACE WEATNER OBSERYVATIONS X
saom s 1001 TEGELE Homdo e (LAKD STATICNS) .
“F sranem AWIEG SOy CLEpEM TE IS, care (L ZWAY 92/ -
3 REL ., CLOUDS AND OBSCURING PHENOMENA
TIME s;ﬁ;?“ Lol m bl gg LOWEST LATIR stoomo caven [ 30¢ [wimo caven  TSa-T rouam Laver (Ty:.:a:é §§ ;E;
(EST) (s;:::ﬁ OB | CR P UTY =2 L s t] wimr L |70 81 croer ELOH awe |77 S wtroer 10000 Jaar 700 8] tvmer | cOVER] i
SN0 B 2 28121 gi.ize 123l 26 0 27 028 1200 B QL Ll LAl 20, a2 L ¢ 7. W | 20 L 0 |
0slarnna:l 22 tes g2 [ o 21 =3P Q|3 |8
0 lstsclom (o 182 (2 2
02 5pricir o2 Lo 32 | 1 )
x50 | ) 1M 123 |0 lo Vi R e o Q2 . Vo
0SR20l 4o 154 193 2 =)
O3 HNptane 15 189 |25 |f )2
085129025152 |33 s |RI2 sl /o |2 Alg 2leo 2 12 lLexs
onRFIzi il 4 163 22144 A
R A A A AAN; 7
ofZLA. Toln2 =2 Ke B/l o yar a F AR
e 701G ¢ 1671 2 £
NSEE TS 771562 159185 s
nRoca zrlg2lsy ¥ 1Y1Sc] folo Ylo 40 PANAVIX
3Rpe el 7/ 621G 1 I
14 2T le216/1b &
Sdeaan- iSO gy | 4/12 12 Lsplepmlo A12 LB WAPRE
s o F A 1 (esl 2 2
1%8127.920] o5 _|B2 |75 |70 2
\¥Tps Vol i3 BT yZ) ¢ Froly o " a |2 1.5
190108 ~ -1 5D £ e I /0
20¢7122. 970 £ 3 1 %0 lon Lo 2g
2155129 oA 42 |2 102 Vo elefly Y o Jo |1 |.#d
223195215 : |5 122 | &2 29
2¥PIT12 (0,1 | ST |91/0 L yZ)
- SYNOPTIC OBSERVATIONS
v | o | Ioeecin | SR K- AL 0 STATE | SEA | SWELL moxl 2P | maren v STATION PRESIURE SOMPUTATIONS
Ko )} cLsts mll”"’ rFl‘un) Clas) %)' '(9") o ‘1;!‘!? o, [P :,%,’::’, TOe. —
Al sz ey ua ) ¢ 87 ! s 2 L] "My e - clopslacr s 208 h
"0 19 0 d KQ 60 lﬂ.sl-. {)‘f‘!
221 tls 12 12 17315 g et e ) V22 AT A LS i
gzl o o lo | 70140 Q e 2| o ol & &
bes2 131n |10 (/7172 24 el B ) I A R 1P o
521412 Lo |0 |7 |62 o el v o A B P .;E
-s 2412 |0 162|¢/ el Tall RIS TP Han 2 :\
SUMMARY OF DAY (MICNIGHT TO MIONIGHT) rrecie. ossTR. 3
24-13 [ rEx @sTs KXY COVER noAs™. o vision seea X
g 2 Ipacciy. | 28R | suow [ =io: 27 T gs | as | o7 s | 5;
;4 o | eatex DEPTH e . e | mignt o~ yor ’“
A R A i (O BT A P o |, el =
[ &7 l 4 {70 | ‘9? n ¢ 1asloel o 7w 1"F leolm 2R VL) l%qA X
17201 ~n | © 1o [/7 w7352 Ll ’
0. REMARKS. NOTES AN WISCELLANEQUS PHENCMENA
[ TATOY WIS o = oot oo TS Taaseciatis 3imcsion Yl
s TS !
NOTE: There are se required sacries 18 columans eitdeut headings. L
“say dats seeded lecslly asy be eatered®. --
* : i
- ; t ‘
by
S
3
4
N
‘ &
o : ¥
- *
N - - - T - - LT T X s v ¥,
. . - S y %




R TR E X
bl ik ad Tod o
AT AN TR TR TR G TY
(TX LT T T RAR K
B850 S et et et S5 L ¥l
uv i3V ole st oM
3 ¥ Sy

i"
1)
B
i ’)i; . .
- oy n .
o o s a0 v b
.8 o e
= SPMDENT e e
Y ’ TRER OBSEAVATIONS satise .
’3’;“ (LA SAATIONS) MS - N YO4O VW 140 E
= Tise TS 2
i .;: a82) {"1 e -.'u:' “.‘,'.:"."""" vestmr | o0 . /9 =3 .I-s , i
1874 d Y - »e teve? {1, son ]u'- J 74 /v / ]
Qi @ Sortn Wsirect e o C 2?2/
L B oL o Rl o P e ) 7 ,
= o<Fl M ST &S fol i (51 . 0| tea lipn tor me S W
= < MOmE] 8 Seitrte o >
f?i % =3 = £ ZEF2]S 3 Wit :ﬂ Supslomatel coted date — %!
3 - R 25 f o~ Y " e &~
) \ 5 ‘-::g I = ‘:— gl 421‘,'% ol 7/4 L2}, .'1."..{
N < PR i A2 — ZIREE ;“LTZ ECAH HOL x4 L
) vl 2 2o 13 B e ka2
2 Cpsl 25 QST F RS TN 2 —7a &
- i N . 2 vyl = 3 M ﬁ
: S B Rt T [l /s 27 bs b A 7/ G R ¥
3 R 3 =, 194 |~ p2atialiel 2n a5 r,l L
99 S b » ' - M 27 ' A
g;’ ’” hoce] ~v T o 2 m F LIPS ‘::’ 124 o< X . Vs @
.‘:_'s ridll W an B F~ MR 9 Lok Py ey T : o 3
b\ 302l o« = ~ z ~' ;_“‘ wnl 24 12 X a s . 22
o tﬁ)wg e = - = Zy;o AP yiay teA S Fu I 2
¥ = h 75 A ™ . T "
b . A 3 H 27 26 an — L&
N 1 P74 W i ) /:7 27 0f g;q; Lig Ji// %0 —ln ﬂ
- A el -~ = i ’3?, 52125 wa  199; =-21 L .7,
X3 2l s ty 132127 15 T 7] ' '
! syt = Z — 715195 07 B -0
< g fsos| 0 F L2 YA TACA EUMTEY ::10! Vi T :
X AT = 3tlzolrel2a 23 23 Y
N a 'f” T = TAAPI7AE] lIJ: o4 : X
& 157 z - V2.0 g & 10, - eq' 712 T T 7?7
X 2 fece] zag ) T T2al 1lz7 w0 b 12 j6ff 67 N P
@ R |si] - & Z T I LG 29 190G SINoUC BRI /<74
o ilg = -”3\, &1 v ~ul2lsal 29 '0"1: ;Fm rR:ajove, T . I8t ot
’?- - - ) Ve - . ‘::’, IA n " .o ! ]
'-"j .5. st o "-L:_ = < H 13" 221581 25 el ETy RiNOUCG S$072 N‘/r 4 ; 5«
29 : b3 et - = ] Lf-sse 28 T ! ’ ! ! 2
5, < ke A A = Al ! it L E— ¥
32 e vl s > 3 H S8l 24 ‘a7 - 1”4
o .8 - - . - 130115 in IR RN ' 1 .
R 3 —— Ry ;a 25 1c57 M 1600 (] m— 3 <
{ : = 71573 P 27 __BX
: 3 ! U -7
Tl
i T - T
L - S T T
;Y\"‘ K] - ] T |
S5 H — P!
;-)\ = l U Q
+9 < [ U [
Y H 7N " T 0
- 1) A M
- : , - L
< | T I @
3} H I . P
J"}{’ E i : . ]
= el ) - [} ' 1 n oy
Aﬁ -_ i ] i 1 E
S = Lt N n
. 2 ' T ‘:_ [
Lt g 1 .L L .
123 s T L ;
5 [} ™
*;§ K] 0 : L :
:}’ - : e . 1 1
’_'.; ' ' 4 a
o : - L =
- - 1 1 U [
, :‘ : L 1 T @
’7' ‘: T : [ : ]
L) M *
’ﬁ i : : ! 1
e : = —t 8
Y i 1 e
v J — —
: - ' f 3
"i‘ ] T 1 t
e o NI
i" —_—— - - : '
) g - L oF 0087 v &
Ly . I —_— . =
?‘ i - = T —~
" r - {3
=

izs

< @

¥

RIS
s, At AT AT AT N
AR Y %) R L TR
: R 0




S T s R R R s s T B R O RTRESTRUVRIRTATRATE AT A T AARLM RAVNIAIK SRV T AVVANA AL YWIRA IR\ £ TWID

OPUAY FORM 31%0-7 (4-48) OCEPARTMERT OF THE MAYY
0167- 211 1001 SURFACE VEATHER OBSERVATIONS - - AN 108
. (LAND s;mous» . -
v
& srven MWSED Siny Clemeute Ta/tnd e 2-Tely /97
STAT 10N REL CLOUDS AND OB £ 7
Time |"sags. | DAY | weT | Hu. o] g
; 25T (5}:;5 r:g;)s ?g;.)s M.ITDV- 55 ..:OI:::"“ s:c:::nvu ?.‘: Tvimo caven  TSM-T™ roowin caven gﬁé ég ;E’TR
X o I R L i el P Rl R S Bl R B
at— " e
’ oostIt9.730| £, 20 [ STF [ 7= /0l )0 SeMs| v ) u_% =
g LR AV AR /o e
1-";: ouriu.ﬂs {n 231/ // g
te, s R I R T S R
L i e = 7 ol I el 3 /) =
03181 /14219310 = fQ 10ty
Slzime| o | 2o 10 12, =
ossfi o5t 2o 12 27 AN W. 7
g IR ;/ 22 : sle W3 {u y “ 10 12 Love
9837508 |22 {0 150 | - >
. 0E A S| 4= 17 |G | 1 | | 7e >
, 7 e 3% jes o
@ (AU 66 1 41 128 1 p T o T T
V199427 10 1o (/] /lg
B9 zz0147 129 s 17
A3 o 1/11se 162 | g ! f
g‘ T tre L2 1o o5 2 ¢ el /2 _|F | 25
& il il 2 4 P R B I vz
'$elm sl o5 {eo [73 /- 2 '
.7 o {/8lsd |57 Tu
_ 16861291228 8 [ 2 |78 11 = < Ho T ess
7 =l - o
! "Bl 6 (4o 78 /0 /,o»
X 1878|7572, L2 Lo ey
23 olmletlE7 U
1958ansSic2 | ca [ 208 > 2 G er
° 2
Q:_ ::;’: ;;nso 62l Zolsd | é
i N sl YA TR I EICAEY
v VI g EL|O &glo glo 8 11 lo3n
23"0 _w:,v: ’ Vel ¢‘L / 8
.y 2 ] (~d a4
<t - SYNOPTIC QB8SERVATIONS
it | T Pnecip.] THO® | 3NOW | MAX.
¢ LBy ey B OEPTH R PRESSURT COWUT.
fU"T) f“-ﬂ’) o | (l“l) "‘“, (Ias)y (:;) v __i‘"“ ATiows
. “iD 10 ) = T ST ] 5 11
E_;\' =4t _—J 5 ], = . m.s:--. 97‘-!0’/\’ VS55 /1S5
~ w2l 1o |2 [0 [ n R L.
P OPEPEER I £ "'“'s': o 2 2szed slin e cteony
\ : < 82 | o 2
rs{ Ao 1o | aler]es O N il I D /M? Icﬂ?f
w52l oo |4 lzeles 5 el VR PR P tppey=
- 210 ' (9] /_'} // /'/ m'.:.'- e e 11007';‘
L — 7" | s PAPER: +0,
Q“ SUMMARY OFf DAY {MIONIGHT TO MIDNIGHT) N PRECIP = o8STR. Q
?..‘*. ,&?' z:d”.. 'Z;E'g'& 925#2“ Sow PEM GUSTS SXY CoveR no".im. feaan | enoto VI;?M secan | ewoto
bk 13: TBY | equiy, | weato | 00T™H .| Tua 2 | e u B * g
31 O L ifaels | (asey | (aeey - ;’g" u.:{ts il NG # (o A
s [ 7% | \4 Vs 74 | 5 swesgr| 3o —
L > P P e - slrl 77 /7. b 1 £ lovooloys
Q}f)) N & 30, REMARKS. NOTES ANO MiSCELLANEOUS PHENGMENA ﬂ" = 2938 {230
! WWW ; 4 1730 | Gt
- nots ]
bl NOTE: There are a0 requi d i i
é- v “Aay dats nnd::.t::nl;;‘::;‘h:.o:::::::,"‘“" berdings. l.{',p
T TR AT Mg ey ‘I
A rl
&
lx,‘))
MR
gg

e
P>

i




" ' BN TR _ ¥ _N_81L ¥ S F SLUF-F S W W AT A A AR TS ETNEIRIRAEREFARERLALUNRAVUELURULT LUSUN LS F» ' WALV " IRTRITRIL AR

& , ..
gx‘?:, - : s & - = . A a
BX) OPHAY MMM 3%-4 (REV. $-01) : - n vesa rook 10
= i DEPAXTVENT OF THE NAYY e
b 3 - SURFACE VEATHER OBSERVATIONS Ve wero  row cpepmev’f IS,
155 ¥ (LA STATIGNS) 29 -TwsY (974
] ‘&:;'\. - vialditisy vestace % lotas y
St - ryse| Voo 0y ond colling  [(Btarete Siless -t tove! {Tone] 4 -
Lhe - 10| (Bestrets of toats ] @atrortione [srerac] (0] - [ nices saeee] e [1lng Monarte ast scovionsets! conne data
1_;1\; g Durtecel tover | tevisten [mes] NP Ciia (om0 08 e
", ;3’ . 1) 3] (s § (s8] {8 () 1ol 8 (o} ). Gai liig) {iaadLim
R ! F ZANER] N V- i 3 L el WP IR coil S 07 /4 //‘J“'l -
g 2 35 MY z K Yarlilolay on  per v
: ‘ AN A o M [ e ish] 25 ' ! Sy p
z R z 7, 2l Ll an isa 2 I /A L
"ﬁ el £ 2 Y ; M el el 29 0 b 32 —t
i C=Cl 278 H__ hanlenletl 29 terd a3 VL
x, ! R KLSE] 87 5 < H b=y [21]67] 28 e kel 0@ 167/ N
v AN NCE & Y] 1 2ls 27 2l a Sid 7 s
%‘;"%' 25zl ¢ #% & H_[i3deua 30 ms b N
v EHETE 7 *_hnaleslsgl 27 68 hedl Yoo 14 ) v
-s..'i“ K- 1w~ -2 ~ i leal - oy - a/’/ -
AT wez| c2o 7 n)ulsel 27704l bl .
':4: . [Blse[ =28 = 1A EAC TS .
5 : 2se] E.8 = 12205727 v had gas 1677 L
L0 Rlsel pes 7 =32 zx1 Cx) EV EHT R XY - Y K
‘ 1B Hed £o o - 121 /,/_é'é 27 ‘od U t
N SF|_H7 €D 7 Yol " 22 Il G7 N
i R1ss3] 3 < Z ARy —
Al g | I 1 W97 oF -
ety (s VAP A 75 2le A 09 172 Vel oox 7277 -
! : ;tg )E ? g ) )2 ; L2 kAT 00 Beol ¢
ey Y : =7 2LIETA 9 2 M
i '%3 ms =7 2/ 'T§7‘5~? WO l[o2 Je/f G .
iEkma _Feo |7 Il AT oL g ' "
$RIngel e'Gaw: |7 124 |6 1iSE 27 05" FD I
. Z. . ‘l r [ 0
5 'l 1 '
] ——ae U ]
¥ = — - !
’ B d M " - 1 1) ‘
3 v M il
. i + e .
3 T T I
: r—
3 - - %
H ] 1
: . ’ L) 1 F
; P —t .
: D ) ' 3
s [} 1 ; ;
3 [ ‘L :
. -!:- ' T
] i : L
H N '
s I C
3 P .
e : : ¢ t
g L :
-.. . v (] 3
t L [
78. . v ' '
: - - ‘
--3 N T ;
3 i — |
— e
: . . 1 ) ‘
-3 e L |
- I
T—_—‘_ - R - = T — v — —-—ﬁ:———v—-—w-——v-—;
o e e To- = =, ’ . L
L - - ’ g 3
- - - - N !

D 3 N o A T N R e T T T KT K W R i N S N A A Yo K IO NN



i LW AWML N BN TWWM TN ST N LR TN N T AU U T LW TEREN RN KA TR TR LY ST RIS T T W UCTRG
? ¢ L JCPARTMENT” OF THE NAvY
pipedvaboiiibins SURFACE VEATHER OBSERVATIONS
5 {LAND STATIONS) CpEn,
o : STATION AL AL SDpr C LA 22 E LIS oare 30 Torgd M7/
p REL CLOUDS AND OBSCURING PHENGMENA "
. TIME SRes RO B L i NS gg LOWLST LAYVZR SICONO_LAVER || TiRo Laver [T rousmd Lavem L:%é ZQ L3
(LST? ;Slu,,n,s *n | cn :;{ i1 P b B PO L PR e B T R Pl v B BT e I TG O meroer COVER | FS
\ 18 17 b ose | oo davlzzl 23 o lzal sad 20 1 2elzel o] oo} aziaal ael 29 YR I I 0 |
’ o-3lzenvs| 4/ |57 W7 Vololse lgs |4 i i 2 181020
. O1r:ipennc i sy |5 120 o Y
b 92;2ea0dsl jo |52 152 Do L2
[.:‘h 03-412/ 914 o of lwo lrwls lsel 212 o oA g Dl Cr 2
0k~ |00 SC |. 2> '#2 {10 pla
0s3slagaasi £ | S8 anli i
g o6SE 10785l 1 169 187 1 iclio |s41B37 (U 9] v 16 13 o5
o7gsi2as 4 21 €5 189 g 1O
a5t oSy d &0 78] )0 10
L0 0ss@bsossl 651 € /178 0l 10lsticg|u 7] v 10 14 Loao
¥ Wwtheass (2o el 75110 P i
Ui st 656160103 110 18
1265l24.9¢0 &2 141 170 [1olio]sd e 8lu U U 1018 lois”
Q.», 13572929 61| 61| 7C 110 - 10
o welzgne |l Gl GOl 73110 10
t LA CGL /7500 | SERTIY 9] 7 [0\ 7Zioso
, wgd.csd Y160 (271 /9 L0
) 1XY49.L2A L2157 NPY 10 /0
| 4Q5 700 & 2 (59| PV sol/olS FBE Y vJ Y] 2213 1.0
i UYL 62 i AVi= Lo
2 20578972 S91P2l/d- 75
i, S EX52 ALY R 5?_.?; ool MU o 7] £01/ (o0
PR &/ (S21T0 1 /0 pa)
5 Y0l G ST IGH AL | - - ‘1 CE- 1
h N SYNOPTIC OBSERVATIONS
TivE | Time pagcip| JOW | SNOW | MAX. | WIN. STATE] SEA | WL | oy | SURP | yuren - STATION PRESSURE COMPUTAT IONS
(HE%) L8, o AT Lo o || e W e O - :
. 41 @ lal « 4 4 47 & a8 ",;:_’" 83 27|23 58 2154
) oD 10 0 0 '/-I ;a arTe, #.-
n o2l 112 10 | 2147 10 O- ot Rt WK 1 AAVL ST, Lo e
sl 2| € | € | S bS] es fo) “ui ol ¢ D} o
- £LTA210 (o0 IO L7166 o R o ) O [ L a e 2 1
. 1z/;:z 11o0lo |0 66lGI o ST Lrecz plt s HAS OF006
o o (7] 4] e/ 6/ nl‘csﬂ P B A 9."/')‘0. 4
:_{ SUMMARY OF DAY (MIDNIGHT TO MIDNIGHT} 1:::?; e | enoen ::;sé: sem | oot
i 2aur. | 2eom | SRt | 26, | ooy e = 82 03 | e | ee | o2 | o |
&Y wax. " | e (PRECIS- [oowealL ] ROV o . | wioer G235
RE; | B Leauv. | VAT crassf e el | T ux | n 3 oo CE25
(Ine,) * Tt oFe retT :n;':v
; (13 [ 20 ! ) K3} b1 2 gg 13 28 1 rsl i 12 0 2 lso !l e
t'r, 2 1lco a la 11 bl ese lo (o
4 90. ADMARKS. WOTES AND WiSCELLANEQUS PHENGMENA
EL Y RS o ST mTaTRa T T A330C1aTE 5 #UCT TN Ta
. 0TS
33
@ NOTE: There are a0 cageired encries 18 celusas vitheuwt headings.
~ “Any data neeaded lecally may be entered”. i
|
5 - [
i |
\.‘{l)
0
&
T
F N - . l !
£ —
:’u( Tt ot - e - - T
. -
J - . > .
x - - =
3

I R R R s P R S A T R P e S R S O S AR R



Bkt i e R B A e e e A A e e e e AR B S R S e It W0 e e iy RN+ 27y €, 70 RASiy Rl Ve R LW "Rl il d%at g R Rig £¥u-Rie St 470 455 3%a R,

- %0

- [0
OPRAY 0 Z1%0-8 (TEY. Jesi) RO W,
i~ sTatiee oyt
SIRFACE VEATHER O0STRVATIONS | CWSED_Say cLEwe WTE TSLAKT
(L sTATIORS) - =21 Juey 1971 ™o
elsiaitity veatrer son Twing e - =y
tysef 110 sty ont collleg  [(3tatete ilass}  aee toval [rons ™ |y “ ore 3%
(21| (Nmdrets of Peut) eyt satruttions [orees.| (%2)} #+ | girece | tlag Sonerse wd swwlensatsl cosed dots i
{surtesel towsr | o visien |(Me.) 9] “tien jrve), T et 11001 ]
{1l Q) [s} (L 4 . i -
i iy B
R {~sd] =L ) ER B ) R 2o ’ b o=
sl C -9 7 nolerleslza et He: R 2
RS bres] = o Y F nd o fm2 27 w6is kol 929 10/ 4 HEI 1™
@ bz EIIER = c AR YIS =< 2 ! v oy ke
LA AR e o I3 R T R e eas ' ' g 61
o S ‘- £ 1 ez Q4 2126 10 // R [
S lops] AYd S ER IRV 26 .of! el i D -
Plewd S22 S £ 2oleslof 2F =g 23 N ~ }
M§le ] T4 v z 2o 63 ]m] 2% e, 73 N by
Rlg. 58 ro= ol R Dol Trles P2l PIg 103 16// i+ -
Flocd] sco = Y 2R A R R T 2 R
ntl  E7S 72 | w r23teslesl 21 e T b e g
17l do@ g1z 1w holéolse] 20 1ot bar] 2¢3 16 // v . -
placl 3l 1+ 15)eofcp| e tost a0 R
Rl e o 31 | = EH AR ) I I ¢
R e 1311 | A yrikrsdi Iz ee - b\ 709 7277 09 S
Eloa| =T S| - | # Vresisti 3 dvls bod — =t
R l75s =) 5 £ /7/3IsTdas o P2 Tt Z =
rel_peo s L pilet b7 ¢n 7l soa  IL/7 I
72 ESD |5 H_ ez l671 A5CY At L . A =
Kbir 25D | £ £ VzHEisgld e o6 ¥ L. UH
RIizl Mé&ed | 2L Eal/ 57|30y sl Qs 12/ ¢7 v kS| m=®
Restl EF( & | s H o k7l ov0y ] X
e Ee a3y 1 v £ 136] 2]~V o~ 4, 95 ot - =
x i -
™ - T 2
L ]

-f i
- g

B3 EE

PR SO JE 3

.

wledabh dao b ok o)=

RIHY

ESY EAS N R SO PR 5

—le ale 4

¢l

wle of = | =f=
b =l o - b ]~
chpulodab Jut -

- g

2= 1]

r

i

\
l ] A aynsptis ebaerretics, in WO cade formst MHLIA, 1o enteced on lise fslleving releted aviatien obaervation.

-

u-q-
B O
4

.

G
Be

L -« § o -

3
b

(B

!
i
|

A 1s

o R s e T X M A I T SO R MM, M



AR T2l T sV a2 8008 2l 2l T il WL R R R N A bR AL I LLRIASAN A EA A A d N N WAV N N N U AR LW O ML ¥ L. UL W W,

.g- ;7: A .. } ;!E . - ‘,.:_. - N . :}:' . !.%‘._ L \,gz‘ - g-l
- N Y . %
SPWAY FORN 3180-7 (4-48) S - A SEPARTMENT OF TAE WAYY ol - - T WA 0B
- N SURFACE' WEATHER OBSERVATIONS -
Roahiiiiaa sy e, (LAND STATIONS) . = =
23 a3 starion MWSED SANCLEMERTE TSLAND  ome 21 NUly 197/ '
RE CLOUOS AND O8SCURING PHENMOMENA w
Ting s;ﬁ;?" ’Du"_", .ﬁ"s J‘."g. gg LOWEST LAYER Stcows Laten [SAT im0 caven [304- T “rourmu Lavem 3’%& ag m
(AT Gty | € | 5 11TY 195 L Tros o] v [ awe. Pzt o] v L0 e [rrs, L vor 100 e [rovs o] v [cOvEm | 250
18 L2 1 29 L2t lz2l.2y Fole L2l 2e L 27 L0 liel ool dt LAz Ayl el a3 L3¢ Lzl M LM L4
voz=fr, noPl ] |54 | Golrglsol oF EGIY v 1¢ 18 ety
I oi322105| 6t |59 |Folm 0
E‘ 2czjrasasi &L | 59 | Solig lo
) 0a2pd e | et (55 (92 [1oliol stz 3] 3] 10 |7 lo2o
wLimiasiz) |59 |so g 79
essensaasl al |99 s 1r0 14
¥ osPlzin0llalco | golislio] S IEGIU v v 10 12 1026
~407:7129 728 fa| bo | S0 |10 {0
- 08z |29.28| 43 ) {89 | /0
i 08 1129738t (¢ 16! | FF lra lro IS+ 13T G t 4 70 14 1.029]
t?.‘ 10,3]29,940] &7 [ 61 |93 | 70 7
11421292301 £2 | 6o |20 15 /0
-~ 12581 2015 bo | 6> |68 |, |r0]Sr |86 fu u U o |8 |or0
Q wylensi gy | 6168 [ Lo
bl Prage] 2205] 68 [6> {70 [ 70 to
- 1SPKI200| GE |62 |70 0l /0|TH SIS LY Y G 10| 21,024
oY 16PB9 (7 (S| 40 | 731/0 7o)
o ST p7.070) (31T L 7P1/0 , 7o
167195 | (2152 |7/ |0l /015 11287 ¢/ ¢/ 7] 20 13 |, 9087
iy 100l 62l 6ol P7 170 /o
' &3 w7t nid (2| ol 821 /e] - /o
. 2207 Y0l G/ | TAL Dol sollo 1S HNGIU 1) v 7213 |05
2395451 0 | 21232 /o Yol
2 23¢]3920] 60 | S5} awbiof- /0
i - SYNO'TIC OBSERVATIONS
TIME | TIME o PRICIP, STATION PRESSURE COMPUTATIONS
FGCT;| (23T) *1Cine)
- 11 42 ja3] s n-s;uﬂ d!,‘f 0}.5-; ,5:;5’1.!5{
E:;: "o 7o 0 0 " M L ATT, :-_
* e 1|0 |0 | |Ltifhl o o ises, 4] r2as 9 Vses, 7\/e07. {
1 sosH 2|l j ¢ lo |é+]¢) & a2 o1 o o |-©
u leats2lslo ToTo 1£710% o Sl vl T ) T e
: Cisdslolo o |68 6] ] suscmmam 1081, £11202. 34008 O Y07, 4
2O, 910 81l w2023 fo, 2 o3
&j SUMMARY OF DAY (MIONIGHT TO MIDNIGHT) pRECIP. | e | eoeo | O mecan | enoeo
; ‘“,- 2g.un. 2.h,. pzsg:%"': um v vu:msrs :m;% non.s{l [}) "_vmeu (Y] o
TF | | fauy | VIRTS | Crnens| smon) T uE E_lodvologie
. (Ins.) TI . P e 7._
s Y2 Y s n |33 n 7¢ {os{sel »n ™78 ["%7 g0 gy H_|g214]1t30
;f 62] S0 © o G| 1 (Fwlll30 <l e 1o F | L33e] ~as
):? $0. REMARKS. %OTES AMD UISCELLANEEI; PHINCMINA
AS BTl sing 3 [A330CIATES OimgCTION [
& il
'g:; NOTE: There are so required eatries ia celumns vithest headings.
*Aay dats nceded locally say he entered®.
. L4180 BALCERAPH ¢ SSET 0955 U
N
Hat)
&
] }’?Q | ‘
e — S —— -
& 'v , i .~ 3& - 3 :.. - - .. 1— - ———
b - At - ‘E’ _""- i %_ = é—-‘_
: ~ - Fot o o=
o < - -
| ol




L g TR OMESAAESER W W W W RNITSTea T RS 47 AR A

z ;
B "
o

s

T el e DT 35 W B TT T LA 3 e R LW LN VTUGTE AT

RAY FOm 3106 (rev. o-31) ) N ress reou mg = E
~ SEPARTHENT OF THE RAYY A ey , -
4 3 - SINFACE VEATHER OSSERVATIONS 2 NwsHO Sk CLEMETE Ty
-’,ﬁx (LMD STATIONS) “ 13 JuLy 1911
¢ “p_,.: ) ""ﬂ:‘:x'.. peeropy ,J. - T n ) = h
s tyse] Tine by st esiting Stetute ) ad | Tewi from, X 1 -t~ . Yo )
:: J-_‘: (21| (Dmbreds of Peet) 1.-‘*. g rvuiriiead Lot 22 "“” u:::- ::‘.:E :"?E ting Tasrts et spplonsats) caded duts =l
K Q) a1 sl (e 1ty ¢ 10} O -- L Al Lanloyl
&) Qo] Ms S Iy £ liel-RT 30 1200 |vl 000 1677 MR 7
§ ] R l2e58 £S D = c 13t ool 7l A4 o2 23 — d @
A Rle%g| €5 @ S F__ 113216059 24102 b LU 1. .
1y Ksloxn] M2 R £ 132 o2 1S5 8 oz 992} 002 16// Go T Ise -
L G| E38 I | % |_F_ [5zl6]s5] 0o Tool b o Im fq
i‘} Rlesil =S AN E__ 3%l kol 00 00' B/ v 1L Py
e s Rdo |7 1 £ _Wvit.d 39y o I/ 4 N
“ 7 EY [ = V93l /o 0pe ) I / ”

e pesy] Eden | /| E 71l 00 oo d /CY0 v 16 L 45
1 YTl Bl ép L 1 E Yuilsiel[ 3700 /03 /o /7 (O BI3 n
o 8508l EC @ | ol - THZ Y7iilie 20 v a 4 L
o (7] EG O TRl . T## Yils1Gd A3 0d Pz IR 2=: v
145 s RSP |34 o] AE Yl KT 30 O [ o5~ /(e N b
A KRR E4D Al i | n B 1R VLlLOQ T 09 L 1

sfiest] B0 [ ¥ H_le2zV3 59131 g / . v VK
RlEs| _Psd - [+ A lnsleilst] 35 w31 bool 95 7677 27 N £ R
£ lre5¢ £59 ERIE 4 2300e]s8] 34 jed4) - By 0 aR d
j25] £SO 3|~ A nEIHI S 2t o4 21 7
Rhezl  ssa 2 1 | 4 R5l4+|58] 28 fe+ o3z 10 // R
Rlizsz| €S @ 3| < | A 2] £318] 29 'or 2 v i g
R -es w2 % n| <« I 2 131142{00 ] 20 1400 e N
!‘ R {25s Wz x Yala. 0 B - -11271031sa | 3 ,oh 27v} 4T &9 . A
SIS wex - |3alv | & 131V LI o |d r—t—ifd R
SRES WX = 131 [EF  ohilsv[dc o5 i ze 35 N 7]
* -!‘_‘ 1 ] ~3
3 i : : ' V
3 = M T T Y
: = ‘e . - a
s —
-.n 4 - ) 0
'b L] 1 b L
' - —s &
k] [ ' ' ‘:&
K s N Vo
H L ) '
- v v [] 0 o
‘: ] L 1 1 .
3 R T 4
: — —
H (I : :
- v ' ) g
< Voo j \ i
H P L
H L " [ 1
4 . - Y T g
K3 ' : ] [ 5
3 i R
- 1 ' 1 t
i ! L é
-. LN L 1 T E
. ) i A L
_’ R v ' [
‘:’ _ [ : :
: L] v ] 1 &l
- ‘:' : : [ t 5%
- «i [] t : :
: T M o
: ") N M hi
----- won7 — -
= - e mtrm——— m———— " P - Rl ] éﬁ
T . -t - ‘: g

WY - R ¥, WL WG £ . T T e R TR Y e N R R '8 e
. o O 00 S



B IR R LR ARV o e~ o ai ol PR NIV R o0 otk R ot ol ate ot pd

22

IS
o X

r&‘{{.}

[

=5 S%% (TS

OPRAY FORM 3190-7 (4-45)

I SRS

71 sgranmEnt

oF THe WAVY-

S o R R R R S R R R R R

0187+ 711~ 2001 i, - N:ﬁtz ‘vggnssjg‘?&s.tgmqn VBAN 108
smnon_LWSER o CLEmenTr IStAnD, e 22 Juy 1974
-
Lﬂ& SI:E;?” Bm BTJKJB E‘I‘E‘;: 53 LOWEST LAYER stga:ul.ofvt‘lm 1%':': f:rot:‘ Mﬂ.:: FOUATH LAYER L‘.’Hé Eg ;‘E.;
Ls7) (Sm} cn | ch iy 2; aar |78 M gt | e T 8 acror [ LI . ",’,‘.‘1 P M A e BT coven | OwncE ]
ok i’ A 3 fzo 1 loag 2o oz tat et 27 L 20 Lt b Rt L L2 1 a2 Lt 28 L0 N 120y
ol 2adct 5o 1o |23 Jicl:isler Sl - |~ “ “ 1z | 9].¢02
01gRI22.245) Lo |52 |23 1 /0f y-y
02s8] 2974c| o |57 |23 {0 T | 7=
o3ggl 29272 e [ 50 [ a3 | o] else (e 4 u lg 19 1.0c
Ul 6o |9 [ % Vo i 10
APl ol £/ 142177 1.a : /0
oI TDl 6/ G277 ol el A% v J 173 /2 1A |,o30
s Mel (31 {2193/ ! /o
oecwixs 70| LY\ L 2| Gol/o i : 10
o RoleS 1 b2 127 lalhistice Ly ¢ LA (A zal/ bord
WEEG ol Hoo s = 1) 1O i ' /o
AR TRV . /0
XPHS T2 V2172 (o o Lot 13 e [3) [V 20 | & Lars
B3GR 52 1 31TC 1 : I- /5
S¥pIsol L7 15300 o ' 70
1ei2erz0l g2 | g2 |70 1ol |sr BT UL u 4 1a 17 |oS
1853 292] o6 | 61 |25 |/ : 10
BT S5 b [ 78 |7 L2
w@lvns| G+ 120 |81 e[~ s- 185 Ja ™ @ o | 3 |208
19 Yilva) 23| bof 2410 o
2058122755 L3 1 6y {90 | /o
2153} 22,0 3Gt {2 j1 IR IF 1Wwr]y “ u o | 2 0r
- rt_zg'zy.vsa Ly | ob-{E2 Vo N <0
X A AR A L1 7z
- SYNDPTIC OBSERVATIONS
o | e . '9‘-:'1;1::’:& e . STATION PAESSME COMPUTATIONS
BRI : S Lz | "3 10358 [9 2557 /8555 (a8
L3S o 6o | sc e
st O1lo |o|bifis o [ e " 10010 llpos ofl Sué 10077
pre2i 2l o .ot @ L5160 o i TR | p | e °
e ER K R GRS S c . . /@zamylco‘4:s’._’
SUYA| O {aleo €313 ] sasommam 1,00 Choog 2l 12c2.2f 1oed
wio T olOojL2L! 2 o R (- XA B hd a2
— SUMMARY OF 'D.:‘: -\'M‘::NIGHT TO MIONIGHT) ;&It'gs:: secan | enoen ::;S?T;: szam | exoeo
240, 1 240 'z::';é‘x'r' k2l oe = = w;s:' (H 83 ge | os | 97 -
A GAEE R e F A P =8 | L= DI3S1Crer] € |Cour |20/5
. o e | e 130l o 'ZpI A8 sa sl ) n [MRVIMIT o H 110751 s
27>+ 1 ° 25 ipad Ll mlz7o F | _ciS|cewr
0. REMAAXS. AOTC. 2%0 VISCELLAMEOUS P~ENOMENA
XNOTS
NOTE: There are 20 requwired enzries in columas without headings.
*Any dsta needed locally may be encered®.
# TOWER Ay MANMED
L]
- . - —_ o e - —

SR AR NSRRI RR




E}r’ @A RLBLPLV ALV MU L e UL e e L il W RIS U A AR N AN T2 R TefM e N TR ol aRe TV NI RLS

'I

oQ

£
A

SN v

2

» s‘,_v_
ARRIGE

ORI e A B ) R ‘.x}'\.&’t:“‘v;\l
Bt A T e A R T L AT R

O N ;
Pty 0 3

e

OPIAY FO 31%8-8 (REV. 8-0t) T
SIPAITMERT OF TRE RAVY  Striee & -
SURFACE VEATHER OSSERVATIONS Tl =LAl
m —
(LI STATIND) &3 JVI\/ /9727 &‘
vlgigitity -t ver 100 Iwins ‘E / - S.é“
tyse] Tiew 10y ass esitiy (3%0tute Mlce)] peey toval { rempd 9% bomgini— r—N . - e ®
GRI|  (Dendrets of Peet? v Tt ®strestioss {orass.] (9] %= | eirean (soeer; T ting Senarts eoé sasslommtet cotes deta i
Jownmed tower | tovisten fime st 1P itia (ioms, S R L
[ Q S (se) w_ tomimtel o ue.ao lun ey T TG S
NS I e T A vd RS LI R 20
R ad RO S I W A BTN 73 U &
AZZ VS Tl | = Al b o] o~ ion T
nA WAy  1HEIN ] A-F P2clcF9lao wn A /00060 N - ﬂl
Loogl waX Welse !l JoF IRl A=,y & — 4 é’ﬁ
[l w-z{ s ] W = (3212 g2 s t-of RiY Leds T
Iz kil w sy Y v/ F 147 4.~15% 1 € Q w0 ] 248 12 LL 210 Lo B9
s ksl way DS = 2% zn e - o ls =
o Y, ol 7 | F 2ol ol | 25 v ead L rd ﬁ'
Q |~==: Wy Sy} Zle] 1-2 2 )s) =252, 7t Lo de 11 s
EN vt Y Ll fos  peqlealerf 2 vl Kl 40000kAL G4 —i 5y
R hesz] wew [ e e led] e vase e 7 v v nx %3
2apiss Wy 212 TLF rdl -T2y g2, ca Ct ¥
R pef| w9y 2| z =5 Nizeflp (s 297754 hao] B2 +LL I R
O wy Y 217 ~ 153 7 S RIS Foa) ¢ 5 ’ v 1 R =
IR <us A B 7 e Pl 200 Zaxi N L5 ;S
L=l = - ” S 3 d IR o Ty g ll 52 N L2 |
p L2l £ =2 - ] ez i z?l2n ) 233 Y e |G
=7 5 =2 2 1} SN I EN AN YA - 2 A
@ g5kl £< 2 M en 621541 22 103 lud so3 e/ t v el
Nelsal-x £53 > £l 29 o g} £ R/, 2.
3 pectl-Y F& D Itz L= Wl 7] 22 v7. ol FY R 7Y ,
g o il wak — 121 > ~ N> 150141 a7 ‘5" 2l [a3 L4 UBLINS (e
flp il ez ® 12 Vw2 b ie7la) 39 10X Z i N ‘
bl ey o 131y | = 2 152571 2 23, e N
S 3: ' 1 [ [
: - [} ] Q
- P ' ! 1 L
-
. : : ) 1
:‘. N 1 [] [}
(3 M { O
- 1 1 i A
H T a— @;
: e T X2
... ) L] 1 1]
- i 1
: ] 3 3 ik
: — — o
s ' ! 1 i ﬁ
: T T
: 1 t ] ]
: 1 ] 4
* 1 1 A A @
- o 1 1
:‘ ] t : :
g H T
: L} L} 1] ] =
d T —— &
3 - P
-~ » : lL * t 4
8 [} 1 ; : 9
: T T F 1 ?
- v L4 L i 1
5 . ' t ] t
g T - :
i T — 5
. ] ] ' ' i’h’
-
- 1] 1
: L] 4 ] U
E ool ] 1 {;;
> L L &
%7

e =3

s



PR R ERN AN EIE AT AT AT LT T LERRPRENLECE §15 FCINE TR AR 108 J2Y SR P8 AT 3. F B8 S 0 L o & 0 2 150 L0048 FUWMCIWIIANKAERNTMNASN ALK AR I VR VE LW LW VWL A TN

g T e, | 55

OFRAY PORR 3100-7 (%-48)
oF 0167711~ 1684

N VEATHER ORIERVRT
- . (LAMD STATIGNS).

_ sanon YWSE. Swn C/eusg?’z" e 4 fand 3 J ég‘/?ﬂ '

CLOUDS ANG OBSCURING PHENOMENA

‘ 1-14-:.

REL.
STATION| Apy

=
W Tiue [TrRES- | R 14 P S8 gg -OwEST aven | Stcowo Lavem | 5ae | maino Laves |3 | roumw Laver
i L) (sg.l‘) H N ;;‘{ X |0 [Ton ] e | e ITTL O qroer T‘;’,‘n e [TTE Stimronr | DO far [T 4] it
17 18 12 21 al 23 & 23 sl 22 .’l & n il il & !A i: _‘;
00Ble9s8 Lo is2 123 12N Flwl iy 2 Y
o o1 XSt (L2 1SF a
ﬁ*: % ERah Y e B )
‘ oxutr) Zast 0 IS e l/oll0l Ew 2l v L2 o4
jo%Ep7:1 421852 123140 .
Le s Al T R At B!
Y o3| ass| .o [ TS|y A WS U ¢ U Jo {21035
] 015e2.7551 6 | Vol Lien 12 10
; 51277551 62 | i 1271 10 [ ot 10
& 0053|955 22 151 (a7 |3 [16]F jw= [© b & 10 4 L300
] 13fzss] 22 [2. 2242 : : 19
nsgizaysied (21 [811¢ 9
- 7RIl AR EIR VA R 7y 1o ]2 loas]
& 3[25.205] £ | 22 ] Rl 70 =4
" 14G21n.L°a | 29 | 6D 76O 10
A AR EIZIAEIram i ot ZRKIVL
18, > | s |25 142 L S S e 5 =
2epfos el 2y |22 B 7 8 . P /)
18P0 70| 42 169 ) L Vo lse v Lo T P ) L ju L9 |5 Lo
w 195820.680) g/ 1$2 12040 i - Y
Qﬁ R AR AER RN i o
S (T ST BT b =2 A I R A P u wl_ 1. 1701/ s
2s5glroronl 57 72 I Lo /0
& B 2gnrn | X2 | 5F Z : i
i e . SVNGPT IC CBSEIVATIONS
T | Tivg 19, 0¥ | OB utw, STATE | SEA & Sefti =1 osoeF d
pecT)| (L37) [W0-[clae)| AL | OOFIHI TEIO. | TOW. L Js"'“' m,:g:’.' STATION PRESIRE c;nmﬂons
a1 4 | & 8 g | TS Lo " " 225
% SR T o = =8 NSl P =5 I P22 PR
: s T la 1o 163152 e AR (Y R YRR 2 )
352l 2l =t 5 14 42l 22 ‘| O 21 o] o
y 1213 o |2 1291 .2 el Y B A P
(] o410 |9 o ¢? [1,] e g iflrrsl.2Yzo8 ool s
1 1) c f _/I “-"' b? m':g“' 0‘9!“""/,‘/ c- P
(2 SUMMARY OF DAY (MIONIGHT =0 wICVIGHT) . eerr [ e O
Tm ) 3 T THORS . VISION
E‘Q 2wm. | 20, '%é& A s ' iw.';f—:— 2l et e Lol v | ]
Ry | gy, Tl L ctansy] srees :'u i ! nse ::E' L =lC. i ksas| F ICustlid=e
a Lol o 16l o oo Lo JA2 o0 | o0 foglo] o PRI | L- @ 0irso] & Vsso %30
@ eal 3 7 ) O | O F L i 19,110 PArEA A
90 . REMAMKS., SOTES AWD MISIELL AMEM, S YHENOMENA
X Tt T L] ASSOCIATID D1wLCTion Tt
d - KnoTS
‘1)
y "l NOTE: There ere 2o ctoquired escriss 1a coluans without hkeadings.
*Any dats nceded locally eay be entered®. .- \ -
— - =
" TAWE R SN E
m x wey hYJ 24 ' &
J h
E &=,
L1
3 é_é ;’_:
%
E
5.




B HUNLUE B UR JEENCE N A N 2Nl EBEit B MR- NEBNELBINE AN BAIVANEAPIEBLL BT By BILVAI R AN YRR T s T8I B0 39S 150 LT S T 3T TR TR A A A T T & = T R A T
<
OPEAY UM 31%-6 (REY. 3-61) : e rom ss 3
] MPATDIT OF THE HAVY T
__.’1___: SURPACE VEATHER GBSEMVATIONS MWIED éﬁALCLEﬁEAﬂ'E tSLD
- (LMD STATIONG) 24 July 197¢
.o vy v -
N tyse| Tiee Sty sas eoillng ‘m'u'-:"n"{mv -t ;ﬁ' roned ** —_{:': -~ -
(312 of fess) Y r—f @stractions | sress.i (97)] %= § girnce somen 0000 | ting Somarte ead susslesenta) coded Gt -
or tower | to visten |(me.) 7} cies "m,":."""" s
4y )] {91 1 (ee) 0] &) s (a8} _iand
- R prss DYRY's - 3 = ﬁ“li. v < éﬁg_ e ‘,o f‘- 9r3 — ; , -,‘far‘
R pgwdf w v v | ¥ F ey e fe b 2L Jass = 1 s ©'d
R lise] /5N 2z | ¥ | F_ 5757 e 2o 2 4] [ G
TesE| W | ¥ I T 20 P A L]otbus 59 I
N el oo x 1 | % Jte=F |t bi=lm oo, 81 L340 T Ry
R ;-:'&‘- W L4 J:=F Iuls=lcel 20 23 3 2| k. o 2L
s bzl w2Y X le < L] -l'.a E 2 8™ IZ2E 1 O )
Fopylwyy 121 le & oy foe dgd ey ! e : 'L —/;
“in 'l:-';' [ A 12 « l= £ iy 1= 1T laz :0‘2: sy r : b1 a
f' 4 Y Llx Ti- 7 beelibol2s tozr  bonl 70301 R v e
hevr oV F N S - Y £ P10 oe, 2o 1 £ 4O L e
- 2l 34 R A £ paols2lsrav sy so1] £5 i e
25 zsflov 2 2.5 31| £ lzpliuler] 22 1ous 374 F2  Pos A
P b=e: s 'Y = 14120157 2! 'nf: 35 wen "4-7’7"{"9 [
a 4 - 2 g s b 2140 ' Iz}
: £ wsg) £ 2 £ A w322 39 04t lsmt v e A
sl Rlss| B3 5 H [ Jeclsa[ >3 ady Jord Fn)i7-7] &7 R 3 |
g g osel =96 4 H 101 601221 30 6. - efs] I 14| t:
E ;:,: Ropr:e] e 31% | H w1 pafsr] 22 A 334 . . FK
R I pistl o XK H ws {12574 2% 0e, sl 202, 12, // T v
i o] =/ 3 | % | H_ n6ledsd| 28 'ort heF " T Re
b . 05| L. S s | # H 1261 53] 6o 1000 46 | Y3
» SR sl ML S 31V H__ W30l>3l57] 39 01, LsAd 2 17 167/ &) T B
K $iR p2v?] EL® . JFlw | oJd  Ageistlay o3l 1392 R T
I\ 5,(-5 i 2 a3} k4 «?_ :- 3 % Y2 272122121 20 ‘oo 14} j : : n
.-}t.‘ : ;_— . g 1
;l } 2 g o N X
AR ‘; 3 ? L i
! 3 - N - o
- ’ - ] ]
i _: ’ 1}
,}{:‘}x = vt ' '
& L3 » " .
aanN 3 - .
s : - -
e : o M
) . : : g 1
¥ ot ; To0 : s L
3 ‘. 13 1 ! " :
) s v
. = =
it " N ' '
gt 2 L -
#.5, 2 N [
‘ i - - -
R 3 e . g
;5 3 - e
bR "3 — -
K 3 - 1o N N 1
K -t T ' 4 ] ] d
21“.5‘ : ! ! : : é
Y- 3 ' T —
* : E [ N N
‘ o T T ] [
:'h“ . ‘E ] 1 1 1)
§¢§ ) 2 N 1 '
t , - a [ N v
! : 7 T i L
Negh H — T4
R Z T T 2
3 7 .
DA mme = e s ST =
K t:g't —— - -
e — . T .. e e
*‘"% 4 ' ) ' o o E
i . - i '

s

A Pl
-,
ot ™ i
,

.
i~}

derr

> @
{ m
.

§ . .
g S U FE CA RS PV TSRt SO PR O8 Ch it e ST b RN Sty SiERE AV RER PR LRy R rn e el By U atht b St Huha e s



&

&+

.
PG v ) ..
R o

APAY FORN 3140-7 (4-88)

L B

N7 " ;
- I I .
..ig_., . DEMAATHENT OF TRE NAYY /

SURFACE VEATHER JBSERVATIONS

. uusm;-u_u: i ee L “: _‘_',. Aaeder T (LARD STATIONS)
= S RACE L ARUSED  SAN CLEMENTE ISLAND
REL. CLOUDS AND OBSCURING PHENOMENA
TiNg s;:gon’ a‘{,"’_'. m - dg LOWEIT LAYER Secoig paven 3| THIGD Lavem f;_"r'
N2ST) (su;:g n | P :;} PR e T 0 gioer farr |TTS ¢ i LEION } r |TIR  wcioer LTIOR
L i 18 120 LA taied l s L2 gol-zeigel o L LR
2|25 57 158 (9@ 2l |F jwalo %)
onPf29.690) £5 (5D 3 | /0
0251 22.t5 % |58 153 {10
0aglx il 56 |6B Iss [miniF W3 lu v
szlocoin) 59 |55 194 |10
03521245,685| 59 | & |s4 {10 :
ogloaiiol o 1S9 1221 o |5 w3 [0 9
ot oo | o ls212¢ | |- :
o8 Li2r s f o) g B3 &
09 ieio2r 2 lgo 125 iz lppl £ lwy lu o
W A 217201l 14e 123 |0
VUilesoac 42 14 oy O
2z gL |Fw Ve £ |~ el&0lilu
13 7daciysl 4o 123 (/@
Rt Bs @2 Ml |79 Vo ’&
15zh2e L o A IIBIEEIR ol v 16 |7 o030
2ee szl 6o lor 7S (10 lg
ed2zo |G (60178 |10 LY
1857]23.0351 2.} 38 [ 81 |yo frofstlEG] VL v v 10 13 [.003
195420255 ] ST [Bd e 10
20c:|25,525] @4 |60 {91 | 10 7o
570235163 | S] [x {100 [st|MGl0 v u 16 |2 |ese
2255124, 5 | 6 2. [5% 0 )
Begi0921) g2 b e E___,,._:.__ | . 24
[ SYNOPTIC OBSERVATiONS
. war
(aeTs| csts |0 {'CTaay ;‘Z"; ;: '?!': f‘.;:', :::: ":i‘ ’::L o 10t b Toe e — '::mu PRESSIL COPUTATIONS _
a3 | 42 la3] se ] 4 AT [035 | 4o 0 #6435 11 59
wie Ta )] I ] Y9159 Wz—a -
2 {o o e (159 d. e 1005 8w lroes e &
ee2l2lotly lo |4 157 l T el a| e o
yss—i3lrtetlo lemled 0 - e |1eos Gl o op80S e &
whel ot 0| 7 |GBI6GZ o) e roedd e droed.Cligre 2
i 0 g 0 57 4 :::. ) lal s, . ‘C.';-}a,é
SUMMARY OF DAY (MIDNIGHT TO MIONIGHT) PRICIP- | stcan . OBSTRA] e e
2m | 2em PRECIP st sow s ::m:? _n:‘m 1 s it el Y 8|
EARAESAE -~ I B E AR ol L=: loj2olesrol /= lcen iz
. oo | e | o 17 | 3 | 2e lysloel o PRI leo | { L= loSt0 [yas | #4 1/=02 loay
ST 1ot 1o lo | § lwwtinsd < { /24 -
90. REOMANKS. NOTES AMO WISCELL.
LSO & - [A33CIATLD OIRiCTION Yk
] 0TS
WOTE: "')uu sre 28 rTequicred eatries in colusas vichsut headings.
*Any dsce aeeded locally =ay be estered®.
* ThwER NOT, MANNED
T
I
_— - —— ome e e e —— p— e e——— Cu
g = F R T g
) -_;; - - :; f‘: E ae -7 -

AR ST SR LI, .8




'l ts R0 Y AW AN A AR AR RN AR AL E U W I A AT TR AN AR " VALEL Ju L W5 G AR LR ARAE T AES A R L LS M 7 e e R

. ST D . '_"_;:i,. . La R - . owph e o
SPRAY M 3100-¢ {(REY. 8-41) - > YRAR POEW 104
= ] SEPANTHERT OF THE SAYY: 5 ‘5‘;‘,‘,;0 SAN CLEMEMTE [SLANC -1
: - I e TR I
vly .
3 - ) vm.’n'l‘lly‘” watser \ e loing” . * [ SP-'}
134} Sntete i ] t K
4 free ('un .m-“:fn:u - o o‘o:r‘-:::‘:- r&m;& .:,._.. mu ?:: ."u.’.' maares wé swelemete? coied Gats :,gq ?é
« Sorfon v * Nt LY
Vo] md gl o) s) 1 (ss) {at o loriml (o et Ga lun Lasd toaal i
W Rzl =+ 9 I o laglealenla3 wy:  I52<d fpg 7z Lo T
~ g lwedl £ P 3 -+ ARrAaErrETN 725 NN P20 G
0 A NTE alwe | » bavlslealas oy 15 %
g I3 ] R 3 1= 2 Pavfsi]eslz0 e o WS W/ N
Ay 2 Lot =1 S i Yol lean gu,  bsr A X
PNt P2 m Y Y2 V71 0T FZARTS A T —— |
AN C bistl 6.8 ¢ - |mzlcrisAleo ot K 207 10// M %
Zh R _loz] F¢..8 H 132061 151 2% o Al i 2 |FY
,q'g Rins8| ELO g H _ rdfeils8l 27 o W 352 16/ &f o BX E
W Llosd 2¢O Y " Iades|58l %0 o2 KT i I 5
3‘»’*" Rl £ Y H__unelbp 55| 2202 3 R B3
»:; R 28] £ @ 4 H_ lezicln]2d w4 ezl goz 16// N TS g
g R vzl Ao 9 H_ h2gle1]sd 25 b3,  ha " " Jox|
RS psel Ald s [ 1MralsLt 27 0! 190] G15~ s |BiId
o R lssel =179 Y] sl L 2lsol 27 vl 229 210 187 44 N
ASa £\l £ = /- Yy Y4 o 06 - s N 7.
O ATy s & Luwlesleol 31 ‘06! bl R
Bl Farz e I3 A gl 2oles  bxl Sogo 25// izt MU 9 | -
gty 2 loedl 202 s M __bas 163150l 29 10f! 522 'l ign 5
St lejmzdl £02 D s H_ lp2le3lso] 29 w2 394 L+ ksl &
@ ¢ sle lufl =0 0 £ 2 132 1021521 30 0% el e WS// 43 — YT
e (VALY RN A . M 1n32alch of oy w2 TN~
Y : EI0¢ = | & o iz2lzoistd 29 ¥ Rk . BK
3 59 % e vl 0 [
; ’ 11 H
.3 : el L
K %;}:"'j' : - : -
Ay ‘:' - : : 1 1 g
) A - - 2 - N 4
g ‘s [ RS 1
RN : T
s 1 = —
o £ - - R
RO - L ] 1 ol
'&.\ - 1 L g
LN . '
R e - T -
‘:) . 1 : 1 1 '
i ' 1
R Q. 1) 3 P N
N H I v d
NN s L e
o : T e ;
iy £ . r .
" 2 i . ! 1
L i s L :
e " — - R
i i i T
' . 1 1 1 ]
%‘:% “ 1 - — —
"(g 2 L " 1
o _ ™ i
1. ] [ vt t ot
> — —
e vl ] 1 3
o : — — ¢
e 2 %
1 "Q 3. Pt : : "
T £ M [
‘f‘i;j < i N E




E ! e aic i e A Y R i, S T R W
3 1 ¥ ¥ LR LR NGRS RARAS AR PRV
il T - = A et Yt Das SAOKIRTIR SERERNS . AN KT LY LML
NS WH - AR RN T M TIRUTITWR

R RO A AT UITATRAR AT N SN
. ) B . - 89
{i\" . ™ h
ﬁ oy T () . mapACE VEATHER OBSERVATIONS e .. YoM 08
_ L . (LAND STAT|ONS) . :
5 o sunow NWIED  SAN CCEMENTE FLAD an 26 July!7t
e AND ING PHENOMENA w
w TINE s;:‘g’ém‘ . h 3,5; ' gg LOWEST LAYER &uf:vu O:‘S.CUI ::mo E“Ot:t ST roumms LaveR L“Eé gg ;‘f;
oy (L5T) (5}35 7 (°") RAG -1 PRl b B IRTTRY PN i B IETE L RAL g PR B a8 UL 3 8L PR A R BT c§5§a i joweE
i ik ] 2l l2pizel 2 L 2e Ll 2e ! 22 i 2l l ol nlaz il gé ) 23 -3¢ |7l ol 3 L4
i 0osB{X 20| S0 |58 | €7 |0 Jro st 1E¢ U v v 10 |7 a2
Xl zzst Lo 5219710 ic
- 0sdlgenslo o |58 | 57)10 /e
0 031297261 £ 0 | 5B | 87110 10|21 [MY U ) Y] 1¢le loos ]
b uZlheruel 55 1857 120 |in /¢
L5000 |4 S92 | %2 |sg i
] oL ol s? 1Ss7 19 [/al2l SHIEY U 7] Al |,
g a7/ Lol ST 2p /0 . lo
: o 7751 ol | S22 7140 2
oS3 770 (2] SPIFS |sa/0| SFIRCIV v V] [012 |c20
& _%; 75d (L Lol 78 o /0
J - f -
B ! gﬁms eslgolysl/o ko)
L. 20| LLlGol 70Ul ASAIEC [ 7] Y o\ ¥ 024
. 1350129.735| &6 | S9 | 62110 : 10
o S0 (4591757170 : Lo
= yfloszial e | 5D 123 lyvlp| | — 0| 87 1 10] & L /2 |7 1052
wepldg. 776 2ol gB | 25 |10 . J23)
i G@Rowel 4 1y |91 J70 Lo
"1_5_‘_; 18039508| o | Sy | Ftlwlr|srlér lo drnle /0 9 9 1@ 1 oof]
143]327/5 o | ST (X7 110 i i /o
or 205012920 | L3 | ST |72 170 o
&2 213029720 | g9 | J2 1M [ro] lo]l gIMS g u “ 0 | 7 lory
> 12xef222135] oy | T3 e 10
BRI7E(S Y [s¥ |19sl/ol 1 T /0
£ ey SYNOPYIC OBSERVATIONS
i {;,5) (2:) wo. ,(,53 5{:’ (::. ':tu:':) :n'o, :7{': ’i}?’.. G ’,;l,_,_ ﬁﬂ# . s_nmn PRESIURE COMPUTAT IONS
sl g Joyl es | 4 s ! 4 st | """ leass oree | 53T 26T
« CIT ) o ° C,O ﬁo ATT. r..
&; 352110 | 6 v | 621 64 o : e Ml Yo S peg e bo s T
= 2l 0l ol o lwdlsT [o) Tl olole |
sTel3f 2lo Vo [(£é |52 ) VA B ool (di2e# of) 100G.0) e 2
Q u53{4lo |0 |o |6#(sD c s lowe.akeas ¢lroes.d eoc 7
15 - uip 010 |o15 2 35 wa. o o, 4020 w0 2| o
T SUMMARY OF DAY (MIONIGHT TO MiODNIGHT) T rreCIP, seame | evots OBSTR. | ecan enoED
: baem | 20 [ 20HN | dnmn. | ooy e Qs X b+l IPTOEE PPN A+l MY PP
Eg AR R -y E B T 2% | e : H_ lcent] i3
M | ) | (Tag.y | (1272) ns. Nl raar, . 1™ | ws. L
o 7 | oo | o0 | 70 | 3 3P 5 2e 1oalsel o7 PPROIS g0l
eGSOl o lalj 7557 Zol7a
90. ROMAMKS. NOTES AND MISCELL ANEQUS
wiaTT Wi [ASICIATED OIRICTIaw Vil ol
0K °S
NOTE: There ste 2o required entries is celusns wicthout hesdings.
‘Any dats needed locally may be eatered®.
SR B A1 AT
]

v -
- < -
-

£

e - .
-

~n -

s
R k*:w\%RWMMWWWW%%%WMM%%%A

.



'-)’_',“f o a M T M5 T W O T AU AT TR WO A A RNAL P AT WU N ENUTE Lmhwmm

Lu
el - - -
F’,’)-Q? OPRAY RO 3190-8 (MY, -61) L ] . - 20
L
L*’T'é / SPIRDENT 0F TNE NAYY . ranion =
;7“% SURFACE YEATHER OBSERVATIONS . L RWSFD Séy BRSNS ISLAND
T (LD STATIONS) "
h:;::‘- visiiNity | . ‘she s 26 JUL‘V ,c.”
N S e - oyl ) oy N e
3 N R T R R N e o [ e 4 et s duca
ij e — O {sa) (20 L l{el (o} . (aed. () liz)
i eshl E6 9 %H 12¥lzob's - /—“‘ . T
; o ecs s 5 e el 4/ A
H (ol (2002015 t v
G 0 lssi| Eud o] 2 AL Sl Lox 160/ &o T
B2 ) el hal% : t N ' )
> :\& N |pssF fJJLLw s (& }. 1 3% Jer [2 [ 2 tag e O
A 7| EHS |3 /J /20 59 sZI 30 s o R
* Kpos| EScp a3z AR N AA o e L
0] 5§l FSD 313 H rs3le/e 31 0% N
Ry sl BLD 31T | 0 o2l 39 o wd Jo7 G 77 529
oL ELD 1315 [ W Vagltisr 31 ah z " o
2 L E_:{?@ 3. - YF3LSEId] oy, .
o AT éﬂ : H L4 15A 2@ ,04' L YA P
O B sy E& Y H /30 J6blss] 17 b2 K92 ®2p 't
ol EL@ 14 T & bl 36 12 - —
88 o Z 2 Y4S| 20 22 o _Aoors 7] 16l Lh
3 Y - 7201621551 29 (06, - Bl 4 AcolT 1 1
£ S 2 R 171717 R -
A % : - o -
- e L
el o =5 2] I 2d 1t
Xle D z 138 oo Lt 22 to 50+ . 4
‘® H a0 M5 i 138 l5e 15| 27 .22, 0§ / —
3 :- : [£hare rre = AR :56: 9}:{ %/, L‘ ——
i ,lp X H K 135‘? __.gaE ; v -~ ., - [] ]
ik < 7 50 [ ' T 1
W 3 ! 5% Z- 49 vo 72
o : - L -
e ‘\‘: 3 . - ! '
o : . M —T g
. ™7 1 L 1
{ i - T
o : [ 1
£\ 30 H : . : :
St 3 - ; - — g
A s — I e
AN . I ) 1
AN 3 — L &2
H [ v T g
K - -
[ : — —
.‘.,.:.' : 13 + l : |
.:': 4 - — g
*:? i — I
A K - 3 (] N LN
. : L T g
58 3 — -
x'.}\. § e L
D § il o
CxF
RO 2 1 -
R i — s v
s E ; : —
W1 : [ ] i ¥
\‘,.y : Y T ! !
S — - h
)é;_« -3 — e — ,
3 t T a -
a2 - e — Z
et — ]
a . o7 -
R~ S S NE e oo v a
_-. . \-- = - - - =2 VL;- B 'r;'-:

i

B T NI R R T T e A I N D R
S R Y A e B R R R S ARy e O R AR R e R



bl dodi i M AL B A T e e = S e R 2 ek G Ta R Gl @ Syl 208 (a R Sal Al By W Bl aiel Beli 0, "ol £,9 HETER G Eohih Wik E1 LS

g E I3 CE e L SR e - dEE L S > imi L v R &gl
= . g = . .-
. CPRAY FOMM 3180-7 (8-48 A, \,) A PEPARTMENT OF THE NAVY . S eme e P —- .
107711+ 1002 ( ! o . . -‘.‘,.; SURFACE WEATHER OBSERVATIONS - n-‘:r—.;* —- ....-.—'n&- ‘-xu: -
NS . ~.§é_’*’ T T (LA STATIONS) : o . i- oo
AN T rTiom pwseo SAN CLEMENTE ISLAND - 25 \Nt.y 197t
. ]
REL. CLOUBS AND OBSCURING PHENOMENA w
" irime S::‘E;?N B‘L*L". Q‘LEL‘; :.‘{, gg LOWEST LAYER Stoow Laver [ SM-T™ Tuino Lavem -1 routH LATER y& gg ;‘,I,
: i e A R R A o T L e s I e I L P o Py L o oy o ]
s 17 18 L2 L2t 22l aa fo2e a3l ze | 27 BN Ly Lz laalae Loos e Jul sl n ! e
020w | 52 |59 |y ol | selet i Tl Y 2 18 Lzar
= OV Si\9i2el 4] |59 vl : 2
g [l ARy
by} 0334 nagl 41 |en |im e P lee led jw o “ Ly 41 Lo
045i1a9 9255 155 |0 |, i Y
83324238027 Lo |as lye - ri
g oMol ot | 5 20 |70l pls] e 2 7 1o 2]62¢
) om8RATYie | 1559 |go | - I [9
wF Yl 3 el |t |to o
% L P AP ER R P XA D v Y 1o |3 |.ees]
; 1885150 |65 1 ¢/ [ 781/ . 19
1Wladust 8 [ c2 |70 |70 10
1280125740l € 7 [ 170 [ 7ol 70 sF I EAL © [§] v 14 19 10y
2 138128l 1160168 | /o0 /0
e, 148129720 @B | Gl |65 [0 10
SApIyp 167 | to {33 1s0 lio [se less T “. . Y 72 | 7 Lo :
i ik o 175 140 |29 |0 /¢ |
E; VUm0 o5 146 3 1/ /& :
: 855ba F V&5 o9 |23 /ol lserlem [y “ ] g 15 l.ood i
_ 108 {20020| 63 |52 |/ Lo 20 '
o _ |3l ope 2 ;
EXAES L 7 4 12T AR v o 2o 1) Lade l
I BT /0
- PP L2948 /0 f
i 7] > SYNOPTIC OBSERVATIONS 1
“Froe ow ST sta | sem e i
::.;‘u (ﬂu%” 1 ::':'.L) “‘: sron;r: omL ,""‘-‘-(m u,’p"’ T'g'ﬂ 9 STATION PRESIURE COMPUTAT IONS
= 7 L2 | "3 bas 210985 sy |20
&: we- s [o P AT, mea
th o211 0 |2 | D 143 12/ 2} e I o I YN
2l 0jo o Jewler o 1 2 | J| @ S 2 '
= el 3| O |2 1o |4 o o N o D L Ty i
" 23819 1o |9 17 22 (7 e Vel A1t Ciss. 2)eck -
i) 0 & 0 42 Ld . .C?Q. = 1 "’0'7 . JiL D, 2
e i_wi19 = A A A AN T a AN aN
- SUMMARY OF DAY (MIONIGHT TO MIDNIGHT) PG | sraan | evoen | 28T secan enoeD
!‘:"5 2emm. | 20.m, |28 Do PEA QSTS SKY_COVER THORSTM, viSion
{‘"S Pl vty ':‘!‘%l:: SNOWFALL Dm N T 32 $3 24 8 | 87
x He. "2' £Qutv, | UBLTO | h 0ol sseen | aec.] T rist | “rq Y 10T EonT
(8 4) 7y (Ine.) | (Imee) ¥ €$.5.7.) \{) . {
} un 2.1 9 o | |37 73 25 ] 7t 2 | 1 "RV Ma" it i
L;_‘_ r Al 601 0| o 8 (08 HAel158 1o 18 §
}S{ 90. RDMARKS. NOTES AND WISCELLANEOUS PHENOMENA {
i TSy TS S SRt oI TR T nitiatis DTas e e Yo i
{
- oTS N :
a NOTE: ﬂtn are ae required eniriee ia columas uthut headings. '
- *Any date needed locally mey be entered®. . ]
X TowEd 4y riueep i j
L V
> ' :
iy \
- <
e :
X {
é-;: - v
- = = |
24 ; : ;
Tt
o R i ahae— - S e
= -t Tz - - ~ - P <
] ;;1 = - - . * . ) ¥
4 : - - = ) - R :
"'“ :
H

o R e e e I LA s A ST AC I A L



AWV IIEFATTIEFTNAOESATAMICLIE S ENENE R VM TPUARISES ST B EGLNAI AT BT D EINM N U MEx i T AW VR W . W .

q2

o e U

L ] L

§
i

i
;i

SURFACE WEATHER OBSERVATIONS

3-16 November 1971

270, Eg O AT T B By W Vg By U 3o T O o Uy Ve W8 e T e )T b MV 05,1 E g Bl ey - ) TARS OP ETREL R b g B b L 6 L0 R b ot ot )



e Tt A ST TR W TR R T IR W W W L MmUY TS N W R TR FY W Y KR N O N AR K N R A S R S A E R R R TR O T I PR TS AN O TR O O I L TS

W0 . \ R ' L= Rt Bt aaed [ Mn | AT ) AUNS | ORONS e | e g
o SNO| LVAHISEO I1LJONAS
/ ZiLy | 05| 07 |5v3'zlese:
] { e |29] e | 09 [098'1x}2;2:
o'l dl = ol s ol ¢ Ol DItk Z5 |9 [599bLem:
T J192135 | 17 |9g'ZRsoz
. Z _ P |L9 [ b5 | 09 BLEtilse
RIS ol = ez OpPsI[ 1] T 75| €5 | 27 |58tekswn
Z Z| TV 152 [5795b¢[ons
. > G| oc| <F| 7 [ 358 42|75 a
. B A NANE e| ¢ el © olrsT) (9] UV € o8] w3 TL) ?o%f%e #5581
r | T £ /L SR w|gen
i ) . ) C| ©& #5| za|edied]ese,
?lel € ol ¢ ol ¢ Ol W I E el e ¢35 FC .Q:u“:_
N ! Eq TCs| el [ 07668 ey,
. ' 11 20| ¢F| ol 3|50
FZE N °le o) & ol esey 1ol gl 2| 2| 8| s9|r*e€|%560
G AN ST
; d ol £8| e2 | =T |st¢(e]ereo
owo'| Il o » ol|o ol o olece} 12| 0ol | s8] 18| £5 |ssséelsseo
> O I35 25 (087 El Ao
(A VA A S )
aid g e ol =0 (2] I B e 723 P8 Xeo
> DOLE [ 55 |06 i Eeo
QL 8| 47 [ToETE 5o
S 81 ol S | o> | U] = [ XA | 2E] eS| EC [P U700
o ulﬂlu:«nuloﬂﬂ;]uﬂ'JﬂquulJullﬂllﬂlnl.ﬁllﬂllq«I%é (18 B2 3 I B L 1 LL i L)

o mm 83A0D| w1 0% W ML By LTECE U W T s FEETEUR ST 0 B IEYPS T BSS mm i o | o | e C1sT)
e | 30V0 3T niEnos | g | WIAVY GEIHL | me | WIAVY oRD5IE | W -ainleifia | edte | LU0, |50
§|vist VA3HONIHS bRIEN3580 GNV SGHOT R mw o Il Rl S

43 %ﬂ.u?o NO1LVLS

- /L 9 : . 0 5 UIsmy ,
M S SN0 LYAN3SEO UIHLYIN 30¥4uns | " 100F-15L-L0T0
AAVE INL 40 LNINLUV4IG (S9-h) 2-0RIE N¥OJ AVN4O
i

ey 2y T N B RN OGS BA D M Y S 5 UsE SR @ Sl

R ) L i o L bt i 1 it L L o fuidladl bt ol

iv?‘

=

-

»
3

R

~

o

A

%

e

e

o
k=

(? §

A4
¥

ey

<5

v 5



r

%Eﬁggm&ggg R & = B S &3 EBSE giif

S

1 s @M

o
" e e e+ L N — ; L g
~ - ! L .. .. . [ J v
2 : EG I & 00 00 [0| 99| TT ST o-05Z |g5%q Ul ¢
Yal o+ ] P o2 [Lb om_ zUl ST D -~05t |45 U2
B S 2 3 L O SR S IR I B Bl Sz @ -osz |5 3]¢
= dIN 1D aony [oo 1200z LB 5L0 [ D-v52 Psoy J )
S 00, 00 [ow[07[LL K33 O-05%  [55v| 3 ,
| i S0T TRIN IDT Gt (950 20| bZ Pe[eI|lLl 554 DSz oy
e TAIN 15T aom ool ¥o, 2 |Bejer| v Ll O 33 d oSt Psl g A
ZZ B . RO CT|0h| 9| 1T =7 D ETE T o
< e  loo/ “go(fkoq T kA ¢ |4k 74| clT 53 AN 4
..Mu_ Yo oo o 30 Lok W) wer <7 Q@ oseprl 7 W
A0 \«&_ LS9 7o |FRITe] pd 57 P-05€ || &
7 T /907 TC& 1743 T7H| (o v Co Cg |gALRO[ TET =71 D-05¢ (552 v N
IR hoe v 5a o€ |9R[ TG LaT 37 @ -osc | 851 ¥
YO 124 KX KA EERAKTS 5 Gp-ose {3sa] V ﬁ
. bk KT/8 57 g0 Ly |kS|s¥| € 53] Q-5 |5 3 R
wl . . S TV ™7 [T 1Cev ot |5 Ri|<s 37 0 |3%4 7 m
Wl v 512 mMIsy SII0ONIS X7 HY| €G] 00,90 |85 t|<oe o/ ) Reid ¥ 7
H| ", . les pol [ & > awsd |2F0 AN R ol c  |55%| ¥
K . 06 OO [Zd3cTE] +H [ (@) x5¢ Jf m
2 R R — s I L) e O L N M o Fq 3
o bR 23S [} Qa2 0Qles| i & 31 0 3:4d Y M
q ¢+ b ov VYIRS MOl H S ¥ I5u) ¢
' ' N 12 0% QO A 1/l /=67 7 K% ¢ A :
T. . E08 e Aa d7 [Tdn9eod =9 Jd X—_ |2 m
35 L3 LA RN LM O RS ROT KON B (] [C) 10} [{3) ) 1t
1 3.. ong) h--wa-.o.aat bl (2] reoen)| wors)a 0y | sesey 2008 K
m w. . "ITP $9903 |9IVRE | déne pue SyIveey t!ir. ] t.... -u..:. "9d .ﬁ...w ...->..~.u .i:h..-.:.i L I :P: anu.-.n-n-u. ﬁ:u A m
asg (oot 18 Pangeig) 14193 pun Ay 1
- ) mi& ”in " FLTTT 311181014
. N7 ..u&us.u;oz m.n : srorpyn LIS o) M
| TAToTS G e i s
. v R G . —— T(19-9 *A38) 9-ONIE WIS AVNID "
- .NMm
| m

BN RS T sy WAL VR AT




= CE PR e e S
———— o o D W T T A A 3

95

*oSUTPYSY AINOYITA SUWNIOD U} FSTIJUL POITNbEI ou wIw dieyy

5

%

|

m

m

w

%

*ypPIvIus sq Aew Ajjwoo] pepeau wavp Auy, m
Wm

m

23LON
S10MN
my i WOV IO ORLVII08EY y ;
ergolatsg| H VHINONIHd SNOINVT130S IW GNV_SILON - SWIVFGE - 08
015G|0/A0| dO a9 BS11 [VE1 501 Q | O W LS 2L
AT 1§ 90 I BT N T30 T ) AN O T I V3 T3 1 4] F
A r.\cQ 1 h..mn.q i coen MU leeery | oo (oot | g | €2y
b .nwnU woin | 188 w1 niond |oawein | ASEES ) - gty | adiy
14 L1 17 (5] L1 AL wows | THRNORSL-dioaual 1T |-V,
NOISIA ‘HLSHOHL WIA0D ANS . SAST® Wid “HH-T
030Ny | Wwoas O o] 93 | YO | 35k - (IHOINGIW OL LHOINGIN) AVO 30 ANVAANS -
_ == —_— —— =
i Nl N P 791e7] 019 [0 DA |
A ERTCTI TR, BATY AL o oZ|1Lj]o | ol o]r]ostE
€ 101[C er|ialeT |G2lof . 88 1 o S9\hea) @] o] Olc|loss:
CoF L FF|C of 5 CF e g ..} [74 Sl s721 @ | Glz |¥er )
I R A A W W il . [ tRles] @1 vl VY ]9..
b
c o ewem ..E.Ll Q...I.Qll o1 aiw g
Gor] SESTPIAYL 0 o BT G5 [ 55 [ 5 | v v [ LF ] OF | & ] ¥ Jev]
- aman P90 Mg 3], W1 V10 W OvED (4e) | (d,) 1 Cavn) ] (eup)
SNOILVINWOD IUNSSINd NOILVLS ussvm | LN

¥
Satvry R R T IR a3t | it [uaaso | vvd LSIVEL]on] 45T 112222
3.
L]
N ¢
3
< LS
. A
. sa Gsly e Wl
e e R _, e o 53 ER &R gy ey X o




oo KGO SN S DR GAG WS WO SN WO WD IR Gy UKD GO e oMy OKERD mLnp @
: £
) K
o 3 1 1 1
T SNO) LVAN3ISBO 31 L4ONAS — . _
m ._ S 206l vs| D257z Pl
[~ _ A .Q.f bS | V5 |55LE] 522 n%
] so'le] | ole Ol |os2| /2] 1| e@l| Y ZI €98 | 55| L5 |oILbtgsiz o
i L8| 55| o5 [OSCWBor 2
2z Y 198 vS | D5 [FvltZ|em e
ool 1 & oIS O|8 |02l TYZ |29/ V[ Z[5|0% | 56 | €5 ISPl E|ase X
< SlL |55 | 85 1sECgw ﬂ
£ I 29 [ #5797 [orisefia] - 7
i b0l L] & o[ o[ & o [ooe| 2| 4| 6] 57| 45|37 |55 Fa @
ﬂ = gl | ) b9 | £r0Ed v
g Gl es| @s| g9 (2rCed]zsen -
i K 2 (4K o) 41 TTe2d 7¥ SV RS 83 49 [sctsdssn %
7 2l eS| IS5 22 |#0%%rfs :
_ ! P El €5 5| Lo |2885¢ 550 am
Pk WA ol 4 2| 8 G 19 Bl 8| 77 | 65| <7 |577%2 |- e0 %
S LIET] Is| 27 525 %¢]i500 ﬂ
$ L] 87] 23| s7[°°F % 3%0
oo F < ol T oL Clost] DI LT L[06|T5 | Bs [t we|35%0 :
m £ vie8| oS | €5 [S186EZ950] -
: / e| 28| by | 75 S5 ke|gsvo
! o'l 717 o=z o OleFe| IO Z|E[FL| 25 | 97 9296870 o
u / 21 6915 8% 1919 89520 nm
“ 7 TFI[E5| 07 P |gso 5
“ s Ll / > I ol = Qloszl 1o 2] Z]of] ze | so|=aktAsmo 23
) B B B TR B R B i B L 3 B L3 Lo i B LA VI [ [ 00 ] 8 BT T ¥ ,
m * ww_sa zwomu o1 | 43 1 -1 ,.Jm—_o_.» avoran | S - 4:%..._@— LN W L FCTITE AL L B mm »M“ (2.0 | (20) mu.q..w% (157)
e HOVI0 [ WTAVT WINAOT | s | WIAVY OMINL | g | 9IAVT ONG5IE | WIAVY ISIROT mr e |88 | -s3ug lawiy ;
m vioL VNINONIHJ ONIHNISE0 GNV SON0TD ‘ "3y NOIiviS %
i 1LYV IISNINOY O MY  OVNISL BIVIHITD (NES IS Norvs &
“  tELIVIE awv1) redose :
m 90T Nvan u..o.p»«»«u%ﬂohﬂ....ﬁ?ww:gm (s9-1) L-OMIE NHOH NYHiD M
m . |
.u T s e s e e s - e et asa—— S wrwer
m %
" 2
; e . - e T e ot oy IO L o e T
TR NIRRT Thress Coamtans ST e | s MY e M e




PrE LB T E NS T A TY TAFL WYY AU NN L N TANT Y TL TN SN EY FY UYWL EUET N WU IR OECET O AR IR SR TA TR W A GRS SR SATR SR SR S X TUNLTTR IR

‘werivaiseqe werynt

~ T
S = ] " ..
' P C
. ] i) |} {
I IO F |5 0 1t (<55 p sl o ) &) I55d53
L] IS SO0 R [WoH 150, 02 |55 |95 Le! ol =05z |=Fay
48] >/ Vol 505 $a%W H o 2N ER UT|0 =002V 0BT [dave| &
bX: sADIW H gL 0, 02 |HS|6S5|98 ! Q7 [ =00 D IFT [502] 4
g P tH O, ¥Z 2595wl |5 Cl{P=-WEWUBT B35
2 e TCO0T RO ‘wo| €2 |Z5]95[H %] 52| D-002 D TFT |u5d| ]
Y9 ¢ » 8 0 12 |I5|85[0% G2Z| D-00z D OZT |354] ¥
w.mt “ .r. Mot 99 REL "Wo“ $c |64 99| 2gr tSI| @D -0 ogp/ | 554
a] T £7 T iool L |¥ 560 4T |51 [ 2z7 37 G-coz |555] 7
F7 v 73 1 ho, o | UH Lol e 9 W oeEs |asal s
o (. 273 M I B R XY @ egs | fsu| 4
< T Cool L1L] 7] vho g | iS5 g9 ST £/ @ 9083 |gsel|
< k62 SO 2 |8 Lo A 5T K17 @ oocy |d:=v] 7
% I R @z &0, o€ [ T3] ¢ bs7 37 @ IoTT |G| T
=7 Y . ¢y {Co7 CO7 [ ARG L9l 177 57 Gy G T |¥550
wil o yo 1o G (G197 TT7 Fi Do7T 8¢ 7
L NN i 109, 009 | KT 31 D =057 |53¢d 7
X[ T 1o %% 51 ONGAIS JAT HY [eeo wpvc" BT 153135050 L3 R/ R o e B
] I 17>2) FO, LT |8%|7s165T STl D—=5¢ DUFT |3559
AY 1 . i 25 02 Vo |Lb| eS| ¥sT Y w-0Y¥Z anvo_ ]
A8l 26 100] Sp9 X 0000 |3v[h|637 ST D-9%Z [g5¢d 3
21 IR 120, ZZ |ob| 39| bST 52 DosT  ps5id ¥
wm e I T [SHYI TN S P~ 052 |9si0 d
) Y 1091 OIL 783A 191 8am |<o = V[P 77 X ~0ST [950
R...“. A 2 T LU R MU L OB RO AR (1) i) ™ o T Qwa I 6] .u:
o +i€ h.-:oﬂ.s: e [0 rroan)] wopega oy | somoy feowpung
Sen 199 POPOD (VIUINN|déNe Ppue tyivmen |-i.r¢ -nag) '8.2 ..uo.._. e rao. atoad | eweprnstee A ! (8004 fo eprapomg) {329)
-~ ..sa_ . N 2 b B oue tro13n oynsorg) Sujy(e3 pue dng s [0
* A3GHINq PO Rt N - e | e T
S o
aNUISI 3,033 V4uns
7 Qs ouwﬂ.«.. AAYVI WL 40 LIGNLNYAIQ
v ass wven ) (19-8 *A38) 9-OnlE W02 AVNIO
3
YEx B2 SRR AW o3 xS 55 il

e
X

»

-

eyt

ot

" %
L %

"
"

&l»’

o

-
‘l"\

TR

g

%
Lo
L A%

-

f{:

R
t 1

i

d

o

A
.%ﬁ"}\“..\

N

—"
L%,

2

e
W

-
» f
PN e




. S SR - 8 & g 3
R T O BT OOE R OBY SR B O 55 O B D o8 55 =D
oo VP —. . - ,
q . e me me——— Cu umemn - e e e e o . l.\‘*
] : .
W ..v::co. G Avw Apqesog "pesu w3wp Auy m
w .l.ﬂmﬂ%._— InoYI(m .:':—00 usy ..m&uﬂ. ‘.uw—a"'h ou a3 C.—Un—.m uWhoz m
S1ONY
) —NO1133W10 aLvisossy
ST T VNIMON3Hd SNOINVI13IS I ONY SI10N
osizizz _
4 ] ¥ 7 T T 13 ~
....aw". . 1z T2 I 73 =
P o gty CE0 1'% {annes Coowgy | Cooupy [ Cend o) ) | o Jic™
2 : ‘Alnod | | ) i
Sl N L L L il N - R ol B
oy LSHOH 00 ANS $15M0 wié SHPE e ] uHeve | unve &
*d123u4 {1HOINGIN 0L 1HDINGIW) AV 30 Auvrevns ¢
3.&.0 Eor IS0t LGF s ure : I5[is] © ] i ﬁlll L
e Il EAR Ly e / Al OO Z m
IR T AL TN T = O 2
e+ v [Co+ | gof ..u“.. = 0 vW MQ 1512 1efesst m
- <z 719010 Jd 0343 :
R Y41 354 W) N a z | 9% .w_
avy op-:zo e Q Sie/{ O [ ] Q|+ Josso v.m...
ML Lty b =
SSt S5 \um,&niﬂmHQ :.Sua!_» - .Vm. m“ | %4 o W.M
-avas [F9tdn w19 |'uig v v
o1 [ 4 Moorvaal; ' o o
3 $NO15VLMN0D JUNSS 3N ouws — B N B L h_ix. Mg |Y oN 3tvis uns Gad) mm
. L
, x
- ~oY | 2
. K
! I
m 14
| :
n T e O T X €K L ST RSN S e e X MM o L)) I D Lo o T EAC XX A s
e ey B TR o, AT e e b O TTLE S SO el




W T P R ET MTY M W TR TR Y

——c

-

e e e e e ———— e = . -  ———
e

a.
o = W..,....Eguucc J1LAUNAD
o/ ] : ol 23| 5| /5 [# )5
! o/ VNed ] o OF FIlueE5::
RGN o< KA Ol 631 IS LT ZLTI78 [ H5 95 olvtiga:
77 (7 | 28105128 [oSUie 850
& &E 92T S IS [osCIgEm
beo{ 21 7/ 7] 7 V| 6314S1o/ V4 Til <1 (5 Belbelzme
o/ AR A IR AT
[ VilsLies| (S |710bZe5e
[sco| 92| 07 ) N9/ oS |V |0 3| IS LID7| SLISS | 85 1500k a5,
& : SN ASTES BoCErss,
I _ — X2 s e,
el & o3 olL AL | OIS I | 2L |AS [AS [0/ ISy
X 2L 15 [0 [0ALIGES |
v . VIR Z B Pl R
A RA A nd I & VLTS T 6l 61085 AS LS [ocieetTsee
Ea S1T8(45 | 95 [Fscezfssec
5 Lot [4S (o5 [SHiR|esw
NI K ol e Ol Ol 55 |oltai o0 €51 55 55002 555
o/ O/ 0L p7 o5 [otlpr|ase] -
o/ Vi oL 1 pe | 95 100 ]ssvo
LI 7 7z PR IS|UNOI[E5[ 95| L5 PaCotime
% . DIt e 879 (oL ve| 3520
-+ VIl =b] §5 | W5 |5%Lz|5510
201§ 2 77 AL V] 71151071071 6| 85 | 95| 7%c52|gr00
%ﬂ#%%ﬁﬂ%%ﬂ%ﬂ B A A A M AR T A B e
- N.ﬂs% m anmu i3 [ S0 Ty ﬂm._m.» 1an |48 - ey .-&.H.M- ALl (R W TE FUCTER AL BPEN u Mow.“: aﬂmw n«.«mm muﬂmmu c1s7)
13N mm_ﬁ.«%m H3AVY HINNODS lm;u“\uu._:ucr.uﬂ.cammno azd«»mm:ﬂz.wwum W3AYY 1S3M07 Mr ._m_u 1IN AH0 zomwwnm 3NIL
Ly 3VINoY 5 v a:x.ﬂw m_.zuzudu OF5 QASIN(Y Notwis
" Grc._u 0¥-¥52-L0F0
€01 v . nao.pcouuuw-ohwﬂ.ﬂw?ww«::m (39-8) Z-OM1E WI0S Avned

T e et e e ———— &y 2o 482 2 o e s P 1 A St o 4 5

[Ty o e e ey L " ovm———— — oy

Ly Tt Wl b5t . SO DD OO OO OO TR TR T AR AN AN WIS TS RA RS R BAA AR A UW U TR A T AL AT AT
WD RN DU O DR DDA O 13



aew wES NG oo TR Kuid  Bow ORI S Do IeE ERE TR EErOEERY T gsgigm
.- r J
. Moo

5 .
ety
S . o : i
— ' fﬁ
A S i
! T 13 " " b3
\ ] ’ + + “
e _ | I 3
3 s ” . 2001 ¢143% QIF 3@ WWQ,_ WQ (g5t H S m..w b3 A0vll F) e _,
S S0 g7 (T[T~ R 5 Do |5 3| i e
F T 0% V0IT woe b AR G A e D 5 VAR GEE R H s
Y IR Y~ P A Y . 5 LRI 22
I 2 SIEAXe) 95/ H Wb | &2 ;
pE[ ([T 0IZ 8IA 1o oom [ S0, bl [os{Ls{7=RT A = b |ovvl d =
Ad] T Ansaw A TLE 60| 12 |CS|LS[72] ] i) @ bW [J50[5 i
Ad] 7 v TGN L9 QY 2907 ADISN [6h w0 b2 |bF[L5] T3] H S|OBT IOTT [ST| 3 wm
4|« 77 (59T O 23N AssA |BY 150, 02 05|93 b H & 1T PO5T Doil7 |55 o o
o 7 7052 2/ s S ozl IUAIOT_Bsh e
— BRI S IO asel] £
7 R 0397 OCL V3h  1so eChs|bs|/zq & > @Em@& BUly ]
L . A A Wi _SkDe2l I | B0 o
v - Z 1 /G hT 938 /54 A S| dpbol3 Zsoqd W.\..
— 5 OO0 /& F 0, e € IS|LSTAI FF =1 LI Yagy o2
w T Tl €0’ 02 |29 95| Ln R D | Go oSidLF  [5589] ¥ =7
W 74 T Y S O S| o DLa |37 o e
_ 24 I /797 0§ 7 3 »honQ it} 190, & J35|Sseel H g DLy 8590 | _..Mw
i g T 0y e0 b2 [%5\75[921 A 5 & 74 |5si5a e
;  E I . 13 IS 5 P R % CRENEEL P! e
A 25 (/91007 1asA ATWNG O0OKW ikt O 52 [go]Ls]%2 d L2 D b H |55 J 2
L I LT L Y IR 5 A 2 O E N o 2
| - TSAoaig [T €0 12 BS[s[oe| 3 A GEL 25
. L ShonTSl (U hor %2 ES > S-% 9N 5 2
; EE] I OUST G0l | ea b e | hs[IS[oRT 3 b 2 L I v
] y e 137 L‘.E ,u...a TN (& o ar] o) 0} (ee) | ) [{Y] OB 1LY “\a.m_
o . s (4, o] veisia o3 | denel [oovpire vop o ayos ,x.ﬂ« ,
m - 2 JMm TIT 0P miEmLdnS pve swin ”i‘l o~ — ¢ ...u.“ .ﬂ..b .....,.u.. -..._.h..:.t te0gyn egnsesg) :..:s:sou -s._.ﬂ.u. nw_a-. sl -.v..m.m_n
; - .Q.J& | i " FETLITY A 1181914 ....mﬂ..u
”. Itbl 232W300Y S . " SNONYIS OWY) Wm
) L
: INGIST ST w5 GasmN SO 0 tewtwvase 5
”. T n¥04 WVIN ~ (19-8 *A3¥) 9-0hIC MO AYNdO “\rh.mxm
: 75
_. > ' .

\
!
AT

‘

'

U S P P RN T P A s e o rmy P I et

‘,ﬂ.ﬁﬂ. y ;mr«ﬂ..& o] ﬂuﬁ&,ﬂﬂ&ﬁ‘w,x ~ ,mfw.._,m.whﬁain Uu\;. ok Ja.? i %%Aﬁ)% %,._1. \;ﬂ, _._.x.. ..m.nm\u«.
RS %@#ga&% e - TR R0 A EPHALIES Voo e e P




T T !..-gqlggﬁk,iﬁﬁqﬂggmﬁ

:
4
c pP392Us 8q Awam &
*sBurpeey InoyI¥a uﬂn:oo n_a-:uua“—“”w“: "wcun uuuvouu“m SIICN
S SL1ON%
v : wmiy) I WO)433¥1G_091YI088Y
; T T VNSORING STOTY 195 1N 0N S310N ~ STV 5% AINE B8 IO ELIVL
. neo| OTsD ™ (! T Rr v Slez| eije2) © JN( @ _| s n\\...wl
bl f T o e ¢ v ) wa | ¢ umt - "y
[X251") AV [N "nin 8292 {ave {asses [¢° covg) L & Ca.) 2
¥ “ (1 3 L] “ain o B . ﬂmwnu_ Y ancws m,w.mm.m .nww i..%ﬁ
! oans | woam |01 | aana | wvose N BIAGD Ane $1SM0_W3d LR I T ML R
! O |-uieo " -a123v4 | {LHOINOIN OL LHOINGIN] AVG 40 ANYMANS
: R AN T TR T T T
. 7, )%
“ TS AL CRE | R (& 25|25 O | T | o |»lose |
! (OTi| 8500710390/ L 177! -ss38s “vis g (2] [ A (L7 \nN Cl O]e {os51
| L G e LA I D [ S5 LS Gl O |:zle=
] SRS ST 3109 v asse § 7 Ss(ts{ o oo [T]|5%0
: .isﬂ..h«lll. )5 |LS o7
! SSIZ| 85545569 SO (yetmus | W R ) ) T S T8 =—
! SNOI LYLINANOD FYNSSINE NOILVES x%p.«» -."..r“. 19y m,_p“ uc_.ﬁ.n czuuu R«ww .ﬂww _«.nu& ﬂ.......<~ Heowpy).onl s frase
“ N suns | V7 [yaaas] vas [ mvis i | [ Thowe | mows | etamie oM 'ans | awe
) “
‘ N
; . led v
m nyyY -
. 3 v
H o -
m
]

|

-

N ==

"

(it

*%&ﬁmmmmmmm&mMﬁ S

3 )§¢

0

RO

| 240




e TS T W ol L= L= =) T . ) TOCES WS I [+ ¥ 7 = WL
- SNUILYAEASHY L.._.Acmbm -

, o7 — [07]°8 ] €5[25 |93 &]35ez

|, Z > 4 - G R R
m oS 2| 7 <9 oo oSN IST2T 75 &5 | 9% ¢iolan: z
m / Z |05 598 [FreRfce) &
] o) 18108 | (S |o5d bele m
] ol 2 oTD o1 TPTF IS 275 |55 Prave| o -
“ D | 2L rﬂlxl.wv; R Y .W..
m |2 AIRA R oa:c (91
] SLLM Y % Gl 7 < EIRMWIMIE IRV LR 5 Y £
m 7 , 1TZINAS|7 w VAR m
: (2 O[22 A5 [0/ L35, ,
m AT o7 ol 7 OToT S| 7l I EA e e T e s E
®; O 421335 €T [e & HA S
7 — T OOAs T2 2 (b Zalim 5
4401 E|=> CLS AN ClU/ | A IS/ 2]C 5| O7 |osxH] %] m

m 7 7185175107 52728 0w0

u | / [ 18|59 | &S PAZEGA 1o
m el 1| @ @ s o O Y] &3] a5 | 2f 508°b[dA0] - 5
m 07 07|02 25|55 Pabe| v z

m 7. | @7 og]es |DF PEeZ]=%
r . 019 2| 07 [N n ORI F|IS[P707|08 |58 195 XKL 7o m
: 2D L{7% :5 |5 §|o(ChY %0 A
: S5 L1708 [ 25 | 5% [PLCBE] 50 m
So0’| JT|O1 0 0 (TR ASTOOTIOY | €S | 5 [ %2] 700 2
“ b B L A TN L B L Ll B L B B B B L A L i B B :vﬂulu_.llullﬂljl W W T g 2
soomo| IR (92000 wmiaw {450, | am [RGSH] wmram [§§0 [ am (R svmim 48] s Fuonne {48 Jame [ R S50 | s L gy | Cound ;
m TN mm 3vao [ wav vaamor ] ek |V e g | WIAVT ONODIE | IV IS 3R0T m ‘dinf aife | ana | AL, (G5 m
: ol VNIWONIH4 ONIUNI580 ONY 50n01D 7 m 3 | 1™ | A0 oilvis 2
] )b STBTINOE v ) m
K €01 Nves . -:o.m«rg oq..%z.. .uo«.:sm 1007 -17L-L010 <
! ANYR 3NL 40 ANIMINYV4IO (3y-h) L-ONIE MUOS AYHIO m

,“
m ST IS S S e - :
“ =
ﬂ . m
w
J x
ﬂ w
m . :
B e I I i b R e ey SR SRS « PR PR

Mﬁ .m...s»n-.ﬁ.,. V‘ﬁt.;t,..v;_,. )mw.n...t..r.a. %Aa .....ﬁi..ci?éu ﬁﬂ.ﬁuu&.«n - %.um.mmvhtf.m ol __M“.—m




; ;
) . ,
13 3 ‘

o .

{ —t ?

m o~ u 1] N . - = ] " m
u. ' RS v m‘

m . 2 T P00NNT SIS VAL $70 09, 00 O5KZLIl  H S @I1TH  fesi] J] ¢

u S1S) . 02 7e (IS5 Z] @3Tdpsegli

: B | T 0097 572 O 07 (5|95 T0] L o135 & J|: o5
“ S I o 00 OC|as[ B 1L 0 L AR Mm
m K] I o] 00, 00 [IS[L3[5a1 L ®xd |9 x
m ED O07T J1%¢ T VO 00 [ 7475771 C WSTI  [558

} &L I Tod =0 OF [GATS| T L1 @53 QVJTr 3

w o N . A %0 LTRSS 1@ _si3 1B

i ‘qa . =/ P05/ XU VA o' X Nm ALY 233 L WSS 05sy .
m 2 I g POLCPAITNZSSA I AR LAl =
! I plA 5056 |BE| T =7 O 1B %
] i OS7W/LF P2 ETC | FHEN6SI 77 S| b or & 52
_M o It A0 B0 [#ATHTIN S . O 1B J r
| y 22 I s G W 1BAZAL S S| o7 Euld 5
m 7 . T OOS7 37T [ A8 SO RA0AETl =1 ol %0

p W > W <020 |5 04-| T, | 7y o7 Y4

5 = K . 1554 00 OO RHES [T 77, K4 (CETERIS D

: 1 - o7 M IS IS ViAo B BASSIAE A = O [ 4

/ ag] ' AWV Sy (THL LW W0, Do |Gh |55 oSt 4 5 CRAEN SR

: A HND 300V [T A IE U R S CREERSEE

m &1 I 2s /[7T €02 P4 D OO ¥ 5 & 2id [550| 3

.w_ A ¢ Jo O 00 Joz|Is|Zel]  H S W3 j3sed

; X ‘ ] A b sslcvll |4 S ¢ ad (759 d

: 39l 7 _T/]TI X01I_GHNO_Jnocilg |3 120 bo [S[ 51| A S & CIH [0 50

4 e 1) 1£491 I -ﬂ.—.—.":: 0] DI RORRO] () O RO T Gr o
/ o (n3)] wepy 8 voisqa e 10001 loveume \,
u ....-w“w SIeP 90903 01Kowe déne puv exysvwey MVM*.‘"MM a.. uuu.__?. ”...uﬂ.b ”nu“.u.“ ...._‘.-........-:..8 ?2..“ -....-“.: :.....u.w..u.nnuw“.: qha_an T ”
m - ot in X " aoreen H1Q81A Mm
] Lol a3pHIteny 7 (SHOLLYS OWY) d
T ONeT BLAINIT s GFM | , .- SeOILYALSGO BIHIYIR 30viuns 2
" "0l Avis ' . ‘
m VoI Wued vas {to-% “A3¥) 9-ONE W10 AYN4D Wm
“ :
m - — 2
; 7y
m : Py
3 g
i

i

2

AT Nl EE OB R B OB LS o R B SSE OBE s @s SU By 40




o> o= ) faes—wi Vo R R 72 |} CXCH VIR TAZaZla L3 10w = TolaZnd  GECEIST T kCleB [S 55 - [ Y G L il ‘.!:1.1

104

AEsEm a—ay BL WK

*up2393us 8q Avw L[]ed0] pepwsu wiep Luy,
*sSugpesy INOYITM SUWN]OD UY FITIIUD peITnbel ou SIw IIYL II[ON

'
i
i
]
i
i S10MM
!
u miy W01133W10_GIIVIDOSEY oNIm PINNIN .L.EE#
n VAFRONIHY SNOINVIT305 1N ONY SILON SwviGe 08
« s 2 seet|vL|e/) O O | @ 25|

[VO = 1 26 W0 0 T 0 T L3 R L3 I T L 73 T N 7 7 © w0 3
“ b.cmmnl ” Vo 11 caen ] Jeveupy | Coend PRI €a0d | €2
3 .V«\ﬂ\? oL H uoin | Y LI I Rl Wy 4 Ly iR i .umuh .‘u.w.»
' L L2 WA (1] 2 () 4 9 mons | TLEt ~d1934d] . N0, 1. 27
! NOISIA "raston1 UINDD AWS S1SMO_W3d it RLEZE e halidd
H 030N3 | YOS | oamof 970N | MO | Be ‘ {1HOINGIW OL 1HDINOIN) AVO 40 ANVWWNS

BOo+H[e o] T T70r] _ Tos|os| 9| O | 0 oo
' TN E L) Coal i ewe (7 S92} VO |2 |r]|oST
m N A (L7 T T |l 4 1 9 QI Y| 0| O fe|ass
g zor 3 'OHe rls o4 w03 duso A O 2|0V PO O JzlosbY LR s
j TTTONTB0/f 008 5070 | vre B usno . 0. se |G| OO | D[ [ . WM
m ..lu.ﬂ.o.:‘ Sl |~ g h\ 01 n_:" ., ' ;.
: SSIE LSS/ IS AZ)6ST O] (oS5 | B | & 38 | ¢ vols B I T ETT [l T[] or | v K

" graL Maoiwaaly 419 I d0) 1 (2a) 4 CouII} (301D} ¢ -on] (2512 Jrr 00

m SNO1LVINANOD JWNSS3N NOILVLS uILVA .M.Mm: Tiws {4 SO NIST s St ll BCaird LU R S o L] ol
)
X
A

Nory Q



- e - - s T EC W Am i W omlmC LR Lmis W MRS o AR R TN WLECAINL  FURUAGZ AN M EIRARAIMEN AN ATIANI ENAN AN AIANIN N T T T FEIENERETRLS TOETUIEETOR T

[05

X3l

B4 '
'3
i IVILYNOIDOU I LOVIAD
o/ AEEINEA R X PP R
o) ] o/l ol 25 5103 TSn:
¥eo| T or 2] N Ol oA J5lor|l o7l 22| 25 | S5 a'bta:
V7 OBl 27| 55 I0L8'LL) 5oz
2) E Q7] e8] 25 |5 Y L Fe
coo'| 7177 7 Iz] 2 (O | 1527 |07 071 25 | S5 59bel-5u
(-4 P71 08} 25| S5 |750brE
o7 O/ L] 75|55 0S8 550
5109 (7 (@) (&) N |57F | L8077 [=zZ 1 ST &8 |5h2'TauSs
A B L2175 oS 548545,
107 o7 75| D558 L&
AV AL n " NIS7TILLST 0o [ L27] /| L5 0683850
o/ /| £ S| B5 o8&z
a7 B O 6705 | 25 FobE %e
CROY 7|7 g N /731 218N e/1o/ e 2| &S| 2501654550
o7 1" QI ORI TS 0766030
o7 o7 OF| <5 | D5 | /b eE| o
020" B197 N N O 17T 4Slor|V7 | €8 T[S S |08 L) RS0
o/ C/1OS [2S | &5 57968 ss00
o’ V/log |25 | 55 9% '&]3sv0
SZ4 KA K’Z] e ? V11N AS|77i07Tea | 28 |_se ¥23'6Z]3s¢c0
v/ o/l =225 | 55 [B3'bYzs20
o/ 71 0G| 258 | 55 }.558'b2gs10
- [ S0l ¢ 0/ . N 713 Ls| 0|07 o g ]| €8 | 9F Lm58'te|Rsoo
AR LD T S o o B B A L A A L B B B R A A B 3 Ti ]
oo | B3 4IAQD a1 3w R RLT By U LW ._zﬂ._..m.- s 1740 - ame favoram {48, [ amv mm »N“ ) | 1) mv._..wmu CIs1)
uie Mm ool s e O o | e | vy shoa3s ] waav 1500 mw ..m:.u. dina | a1na WEETR ELE

SHOLLYASISNs Ny SV s8ns
w01 Avan ARYN 3HL 40 LNIMLYV430

»

ST ekt My OB s Fer B sEh MR g5 R

=2
My
a2

BRR el

5007 -FEL-L010
(S9-h) £-0hIE WYOJ AYN4D

bl

7

6

AR
r3 j &, = S *

e

v
&

o

s

A fh

i

WA K]

‘:;“Q‘

IR
»
LA

et

)




E Pk T T ey

TR A AN USRS AT L ATLAD BT R AN RO AN A VNS AN BN TIEN AN BT A A M - .

PRE I

RN I MmES,

E:{M‘ T e e M RS AYTRIALT A LAl e L Y
£3

Bl R Wl Em R RS OERE BB OB O R O IRE B R DS 5SS BSH B BiEp

3 i
o
]
" [} r . m
' ] ' ' u
. " s . 3
£ I Poq T MR RSN 5 oIrT T [Red 3| &
gl TBAN LDT TVeH 50 20, BT |05\ ss[IC J7 K3 POTT |74 3| &
x| | &5 JJNGI179IN 197 avem [ B0 LT [os51SS|ILLI H < G OTH oY 3] §
g9 v Iseo A IRA N 2 21 i & @& 0TF 772 J
o RJ3N IV QoM U SO, O |« ST H 52 G C A 1% Y I
<« [ 27 TI7 | e0| 5¢ | P\ FS| 6| H 1 U7 {55 &
‘CIN = S0 b2 |2 S5 H ST O I EAOS
' C & POEZ LASHL N BN ETER LY
1. 88 /9] BTk ww. 0 LT [RISSIE7 A 2 =1 g |4y
I T 0 o LS4/ 71 S R
A+ , & 20 LTV7AS8 T S P = B 7449 %
A T . 7797 /7y 90 LZZJRLII ~ ° ST 3 |155Y
v L €@ T2 |23 Cl &5 3 |36y
I X S0, % ¢ AR IF S PSS (o
Y/ AR A £0L omwh&. Fa N UER AR
T (2 VFODZ1aS1 251631 AF & &Giid 12 A
' Ko 2482 |09\ 63/ ST e  |&Wod
< /7 97 Zo7 5 209t |&Slss{ U 1 ST &I By
2] v SUd™ 00,00 |ob|ss|PC H 5 @13 |59
X IR : — o BP 1. [ok| 55|20 < FITa  |&K I
A y . S5 /77 2oL e SO e |G LY H < CHERNES K
>a v | Fq =9 0% |os[55|897 H o FAIEINEBZEE g
AV AHNAQD 2noYie/ [P A2 0 A H G %\G \v.hom m_ ;
1 /97 SOl P vHO( espIs|ies N EB)
Hﬁh Tyt 1:\ ! ﬂu,h..ﬁ ““.vnw M&w I ?.W. 8.%.»\. ;a....».. ~M. © o »
..WMW 1199 poped (iusweidéng puv syivwes ....a--..n.w~ “I& h..... ..u-.".. m.m ﬁ.._- ....mu.u_. ...._..-o__..w...s ?....- 3...“..2 :.._..u:suu.ue.uﬂnz n.u._.m 044y
- m‘—- L) " ST L g sa
- rebl NWQXUDOQ%.I.; ) - (SNOILYLS aNVT) , :
i 5 O e 2
VOT N¥ed NYEA . (19-8 °A3¥) 9-0AIC MO AVRdO nm 3




“.P®333us 9q Aew Ayjed0] pepasuw wuyvp Lwy,
‘sSujpesy INOYITA SUBA(OD wl EP1I10® priIInbaz ouw dsv w3ey] 0N

S10MN
 _wm MO11I3W10_ TNV D055V : OIS ONIB MWW IO EIOWIM 7SV |
N VNINONINJ STOINVTIIOS IN ONY SI1ON SVIGH - 0%
bl b w27 el 1| 2 ¢ | |v¥yl e
T o | & |7 i ST | 8L vi <L R 13 Y3 [.73 — &8 i ) 1] F)
Rl el taen |04 Cemp) Y 04y | g0
T3\ 15|l Sl S 13 o (oo | SR | airer | Y26 | 00
v 1] ] (4] £1] 1L LT R Eoreod BT 7] A
NOISIA “MISHOHL NIAGD AXS SISO W3Id yH-r2
el Raibanll P07 S Lol BlGal VY- (LHOINGIW OL1 LHOINGIR) AVO 30 ANVION'S
<ot Q [P0AD0H 50 +Slssl elo | o o=
Ziap oAy oz o | L [ S es| OjO | o)riosiT
Crcl|y@Ag N4 9/71] .. 5., [ (Y | ¢S O|10]| VY |elass
=0t | TS €94 i tnn .. N O >o 1951V O10 | 5y
TR /YIS ERIE 121, 4 12 e .y s 1 O S| 25 Ol O | O] [~
T S<| 78 D | « om
S SIYSSSPISE o529 0 855, lﬂljlﬂllal v | o v v [Cv] & [ v
- a1 ' ’ () J (en)f(eeD) ), s fizo9)
SNO11VINA0D JWFESTNY NOILYLS ¥3ivA ot hiliadd BRI DTS I =ty A
xvw | mons | mons

’
”.

NV /.




T AT TR T AT ET AT RN I N U N UNTNLL
P m T A R ¥ NE T AT A WL ELE T T TR MWW T AT TR R T E TR Y L4

<
o

il (e GRS I -SSP D

LTI TR T TR AR R RO TR A v TR

“
3
i
SNOI LYANISBO DI LJONAS
~ W] D& 3| % [Carie] By
o/ o/l 76| RS 95 %545,
A2 [T o7 ] Hl Tl oZ7Tow |k | X7 D9 o o/ £&8] 5 25 [ SCF¢éT|2% 2
=7 = A RY B A 2 AR
o7 1 5 L8] I8 [ efed|7061
KIS b | I SO T G173 DV| 7| o¢| 25 | E | T ] 07 7 Tl
g (AR ARG s
o7 el el Ts| 75 |5svete650: |
Soo'| 9| & QN |Psa SO el L 770y SloclLsi2]10/1 (2] 18] L5 3v9E|ass,
[~ Ol L7] Ts| L5 |5735z|3gw:
b 8122125 | LS b8 'H28s¢,
set L] L A ACEIEA R EEE EANVANIERRE N /| 42| 2s | Ls [058%2|75%,
4 6 | FIE5 [0 (558133,
' “TE ) ) L | LT ES | &5 (563 6T Ko,
Ol A K Cle eI IO[L 77 |3 @[ 6 [TZ[ €5 | 35 BUs e T5n0]
6 B EZAR A AR AT
o7 RUOB /< | A5 [0l EA 350
o P7 77 n AV EIRN AU AR XS SLA LG R0
o7 Vil as T »= 093623550
o/ O/ 28] IS | +5 | S58t|esvo
s | D 0/ [2) ) NN | ISID/OI|C8 T8 [+5 58620
o/ o/ €8] 15 | B5 [ssoez|3520
o7 07| €8 | 25| 55 ks vejesio
SNV 0/ i ) 0103 L 0/07 e 18 | S [Vv73 62500
ﬂﬂ#"ﬂ.ﬁllnmmluﬂ 15 .uno mﬂﬁﬂn#HJ{«lJﬂ I W] .nw 77 W« mv 33 ) aty i
CELUR RELTETY AL BT 0 TLRLE AW T LAl P ISULT BULTEE B 1) Byt suf
Hm(.“% Mm w_.xm&u - HIAVI HINNOS zm!_“ - §IAVT.OW -3?» ¥ ONOJ3S H3av? ._.muhc.. mm .@u..._-.__._-_a mm«w-...!w m“..modcm .ummu:xmm ﬁukim_.“.v
AvioL YNINONIHd ONTUNIE0 ONY San01D 93y NOJLvis
Lol AIEHETINOY § M T GAHIST AVILIS VS T3Sy Noiivas
(SNOIIVIS ONY1) re.
o MO S S an (o s s
o o e o
m AN ECS MDY D BN 00 370 U 9 TR 2 Men o R oou

[t el Lot A4

=2

Ple f

R

SRt A AR O

]

] \' ‘s
A

o

- g Vg - g
AT s - -




SNOI LVA¥ISHO D11dONAS

02 B R ST K-Py2 i P

I/~

o/ | 76 AS| 95| 5 eciis,,

57 hl 7l o7k | &F| 75 9o/ €= (5 o5 | SCLeclis,

o7 - TE €S| 3| 3TEEE|isq,

o/ al (5] s I8 e e ran

b b [oe| SOl V] 173 DV| k| o] P Tl A | 15[ <5 O¢ [ ocded 7=

g B 98 5| o5 | %Tf¢c|

07 olN | 7s| 75 |svete|65 |
Sols] & Ol |esasol el L 7oy s oISl o (2] 15| Ls |Shoezs:

o ;

d

L

&

\4

é

Ao’ [

3Te

ol L] Ts] Ls [k st|3em

292]| 26 | LS Pb8L2|8se,

Orlosz|so|lelg leersiop| L 77 [IS| 7 Y| 2s | Ls 0584250

8
4

RO E5 [07 BvEss,
VA A

6

£S | &5 |5B3EE] X,

214N 76 o6 OIL 7 I3 @6 [Tt SULTE 350
i 6 | TL e | A5 [5838T 3560
o/ OJ /-S| AS oL8LA 350
Z1IZHBEARZ4 1 Iq] niirg|L3Siorfor} Q31 18 | A< BLA LGRS o
o7 . OI Zifas | »s5 b2att|2sso
o7 ON=8| IS | b5 |SSFbT|mvo
[soc| D 0/ n N Nl6n]| IS|o7|0r| 815 |45 Is53bzkovo
o/ Ol €8 | 15 | bs |ssB'ez|3520
ot L 1| 1 o718 | 25|55 bse'bejeso
. 391D O/ n 0 E.Lmu o/o/ e e | 15| 1S [075 6eroo
{—IJIJH ...m.nu T 33 -no .I.M.MM: Tt x %%d B n” 1'@. ) 0 atb %
r 2 [93400] o vy | vy RGN o B T N LU N U P TS « g ] amv » . . suy
B ] e i 1) o Rl s d | B F A R P
§a 1o VNINONIHA ORINNISRO ONV SOND1D "3y NOlLvLS

JLHl AITHINOY § M T GARIST TOITHITT OGS IS wuvs

: (SNOI1VES TUNYY)
801 Nvea SNOILYAN3SE0 ¥3IHIYIA IOViNnS roor-vis-£0r0
ARVN 3R1 30 LN3NL¥Y43Q (S9-0) £-001E W¥O4 AVNID



S AT I LGN 1. L A ' 84
B TR ool 1L RISk S RN ™ > > : e O e T BRSNS AT AN TR
) R 2 ody 3% o Kondvuplas 2, I § a
Tt R ol T TS W T ML Rl A A AR S BB el il ca

5 Q e =t w = aeme = T TE P Rl e e T T - - e - - . -
w -
w ; e e s e
:
danNnvy Lo J3(MOL %
‘wP8303ud 9q Aww Ayjed0y w.voou e3ep Auy,
*sfuipesy 1noqata suwn{os ur serrqua peitnbes ou ese s1syp 350N
Si0N% i
» MO11I3410 OILVIDOLEY 9)34s Ouin AONEN_PNO D_hmw.u AT3L )
w : VNINONIHS SOOINYTT3DS (W ONY SILON "SHGVWIE “08 * n
T U0 N0 T I T 7 23 T2 DY O 7 T 1 ) L] 2 ) 9%
gim | 15" Canen fYou . Coup) | ¥} g5 1 4y )
7O LAOH ulhe | 2500 T i o | A |t | 2
¥ ‘oin sons [ 1IN "#133ud] .l |
—gy— % zowmﬁ; 1) 1) .E«nco:p WINDO N TR T BHYE | Livr ] HHNE ] w2
0ION3 | NVO3W | woago] 030N | Nvose | | onv (IHOINGIN OL IHOINOIN) AVO 40 ANVAWNS
l'l-ll-L.t"llLlllllll.‘ 5]’! e |
B R O I N 73 7R e s a
FRRTIVTITTM S om)| 0 - d AR KA D L
LAl PR IS P T % L0 OO o [e|as51
rlegrie’ Gt gt 0 t 14 A QTO O 7| /K
77T OIONATIOT ey Gicay we ‘2 Lo 5 |55 olo | o] |PSED
[+ 4 “f ] o
TN "1ty ? oL OIn
7 o % R TR
SIC 5551 S5 0|S5%0 (187} s ] Sabetn ‘w10 lvio o aues WS [
s |4, 4Roruagly 10 A0 8 o "N3s | dn3x (a3 | vvd [COUI Lon| (2570 [0 02
SNOILYINAMOD FUNSSINS NOIIVAS 3| Jhng' [V |V ot aLvis]  do Nin | %vm | nove | mona | a1omie E T S

ey 8 . v

P e i an - a = S

¥ } e [T S x P
%@iﬁﬁgggﬁggégﬂﬁiggr%ggug%%i

e R SR RO A OO I R S i o DGO OO

L

Wk

FaY

x;("

Lénk

W
o

LA
TN g

X

R

L



EEEED Eg_&%ﬁ%&%ﬁﬁ

.* - 2 =1 1 1 111 T 1 | T | 07| £5] 97| 55643tz
: . o g cg| €| 75| See]isez
el S A o| s ol 1 osC| ST ¢ 271 V5| <{_S| €8] €5| 95| ose%u]snz
i I CEEF| 95 | 3E9%e| Foz
Iy 2| $3| CF| 75| %e5c|dSe
T8l ¢ o1 9 gl 913t e2| € V71 PSIE | 72| €4 3] 25 |5 47 s
3 TV e 88 | 95 [04F (%50
-5 VLS| =5 | Lejiea bzlgsy
ool L] ¥ Ol LIoSZ[Sol | P [0 oV Z| OT[oS|ZI L1625 | be|>l8sddss
K= ) ONLo 25 | LS [SLa&|em
¥ OTLT |55 | 1D [S8etqPse,
osol L] ® ol iS5 2so |7 #|°°Y| = H] Z]ol[S9 ]9 | €9 [5e857| %%
P ol{ Ol 95 | 29 [OIb' sUI7
' B o7rfO T 95| zo [Feo%e[B50i
vsol 2] & |OS¢[So| T LoV EID [ST3|>5|= |07 o] 28| be [ovbsE{eso
A U8 9¢| 85 | Sep'be}iseo
5 ) 1 " C{I5] 55| 75 S bwz|35w
Szl 2| £ olLlaro|syl2e| s| og 45| / s Al 2w/ As| A5 |F48'62| &do
A L1 15|15 [538°E350
1< : [ 7e] 73|25 |59 %¢|z v
Sl L) ¢ >f ¢ ol € o8t Py C| Cl 68| (5] <5 | s74¢C|%¢c0
< . 3 ARG LA RN
2 v | 26| €5| 55 |HEév| 300
7P| € 3G ol o\ e/ P&l C| €| P4 €5| S5 | eHf|fso0
4"* \ .r.e:#uﬂ wa ...E.Sllnﬂl wa wa | .|.ﬂ~.lj. g a».. ) v

MO CETURY RTIETY PR T W BAF L ooy LR o ol v o FE TR AR FCIETE P01 T . (4.) suy
e m w”&mw VIV PiWn0d | s | WIAVY GUIHL | e | WIAVT ONOD3S AR CELTH] mm opz .ﬁﬂm P zowm,%nm au.h:m.qm

YNINONIHG ONI¥NISE0 ONV $ANCTD “138
ILb) FIVEIMGEY & 20— QIST IS Tos GIaon wiinss
] ] T SHYIVIE anv1) rvL-L01
. 201 Nven seol -ﬂouuuux._.os"uhﬂw?mwtz:m (59-1) T%_ﬁ xuﬂ >%.zw i

e ow— - l;.l.ll'lnnl-l-l. Py o mm e S e amicew e .

”,

L3

MR TR AT AT Y T O S A A A A S L A A AN TN A LAY M WA LWL SN T LA IS L WA WA LA LA T AL LAY 3w AW G AT LA




I BN OO MW S T KR OSSO N D T Ry EEE NS D FEERAT WM
m_. !
- .m . ’ w
' B T T K ”.
1 N " ”.. kio M?Qm et (os| 95| so€ yA @ o7 |g3ee d .m.
IS " __ 10 V8O, e 18] 98] »96 le was leser e.w ]
* o B G AO37 3T |9 IO 4g | 13] 75| €T Z WTBT D I7 [T T o
SN vr? 190, ¢t ) 1575567 4 ozt gorygsee] ) s
N S o] WO TE | 73] W3 e (| g-o5e DoT|Bw &
=R 3T 21T 74 %o 0% | 75| 29 8% G | W e w o |957 J)#
SS L 198 70 | IS|95|ed L {@-05C yorpsis
S s —OgTodse OAM |9 o ez |o¥| 5] LT OT [0t DTN DTG5 B
m 35y .87 5T W orgaviZ dam o WO T |by|bS ol o7 - TOOT|355] 4
ST 1 O] VIS OWIT avn |74 990, 92 Ibr|esl el OT B3¢ P N3P =1 135611 3
I+ s OtENAbE O 3=3 Jn) T _
L ST AN AR S B L I S T I L T & B-Gw-I7TOsTy- 952 4
_ <) B PRNOLZ QO ZH |19 a0, 0= H < 5- %52 0-00 USTHIEE ﬂl
] W . & Assh BrL T ) .
! 50 - I AR TS A ) 4T v20! ¢|m|M|M$ 18] W < [F2[®-0510-091 X~ | 954 o
A ST | R 93N 190 anm™ ZH |69 T T (251 2A 6B H |2/ < | 2[p-P5 -99] X~|3sn|s3
u a osSONIPR Uom v H |[&1Y LI ¥ T 252950 H Z D 072001 @ 513 X-| 45017 A
w 2 M 25 BILST CIC vd|[T9 =)o &% [e5[55]9°¢ H 49 N T PE HEF ARG )
\ a9 7 ! IhT ASSA 3Imy bd [V W70 |hs|ds|vHl IO [ INT|AT 9= ID ST A~ [9s9]
Y o SENCERY 5= B8 P/ [¥ o0 |53[95] 16 U IS O S I VR X- {500
,, T OUN BUL  H 7[99 10D 00 |b5| 5|8l FD| 2 0§l FDOE X 1579 o
) O S |59 oDy oo (5 | 5| 197 EZ57 I WA IDOER= c&wlm.
“ Y7 ' Y “ N %09) "3" J (s zst (47 PX>) ) QU 9579 WO X~ ysieel g0
m = I <5 oc7l  gal P& VO 0 || Rl 7R K
T_ 77 S 5o MM T TR I U G DTG |esed| &
_._ v poptese— — LG I e LU LA UL
.‘ . ; 7g¢ 9] Y7L oot ¢ 123F 351 ¢z7 A7 g o7 LI Wi
, ot TovT O Ee R OF RO WU 0 ) 0] ey
a r ) :.- (4, m...n“ .:coo_-o_aﬂ-.--‘ soﬂer b (s004 fo syospwny) (387}
m :tm wIep $op03 {eINsNRLdinS puD eyireey .l«“ A .-..>.... :!.- (eotan sinsosg) NpL1ed pve Lg )y |94
h - 24 . oan JONITIA ::_.-_.;
r 3
3 Lol adananon .w (SNOILVLS ONYY)
i SvIsl ILOVIWATT owve  daem -..o:uu.uw“whuﬁmv Mw:..a
» 011vie
J VT NIV EvER (19-8 *A3¥) 9-Onit WO AVNIO
h
., . el e
_. T : -
"
1
.r A T o A I XL Il X (AR il oL B e e e ol s b e | Il 2 s e ers e ks s 2 oty sty A S ! o T T edy S T3] o “2 -
LopRETEEAST iy ~SRrars  Doyaores MEnEnennl e R R e e T e e
S O e v e e ol e S T B e S S R R S K RIS SSSSe S b @ S %;mw =2

e

R

“
o,

ettty

oL

"
n'

"
g g

» 2. W
-‘f %,

e

L~ &

o
]

W

[N R ‘i.
w0

) &



i PTHIPGNTIEIR | o PR

.

03
i

!

f

{

|

i

!

N

|

NI

i P NS o TE VR Y Ll R L1 PRV WP Wt WAt Bl o FF ST FE PVl F PN . Y2 8 2 2 ¥ O o Tt et Tt FN T il
g e s

. Qantvi4 dogy 2INO] wm
. “uP®I33us ¥q Aww Lyyesoy wuvocs w3ep Auy, ;
‘sfutpuey 3Inoyata sumnjos ug $913Iua peatnbas od sae sxeqy 33504 ,
SI1ONN &
mi3 WOIL0341G OF1V12088Y
] e ___QUIE ONIR 1NN 0 020¥030% 42,574 |
, ) , YNIONIHS SNOINVIIIDSIW ONY SILON “SIVIIT ~08 - oL * m
rOFI| Oc6a] /7 71 8 gssi) we]l L1 © C| O el €9 _
SOl o0 = i B ) OIS B A I ] 7 N 720 ¥ 173 (13 5 b 7
2P LA W] 7 . ..m.”_.”. u“»- ..u...ﬂ.: zw.-.-. 03%es (< rug) mmﬁn ﬂ.nmww .ahww ..G.wu y.
3 ¥ L1 1] 1] W -am | o wora” [ I mows S ..z_.ﬂ ‘o
NOIS 1A or.m N AVE S1SMO w3d el B i I wm
03083 | Mvoae | o1 ] oaony | nvoss | . awy
+yiSe0 413344 {IHDINGIN 01 LHOINOIN) AVO 40 ANYMANS wm
R EXZ R ‘w3 “wre 781 95| o] O O am y
T T 2 I B el R 2
i TR SR 2 e I [~ L2 [ U T [T e |USS uu
rav¥ m.QM\_N.a? Lot 2o ¢ 1> S eS| I UOT O [ (o M
/| 2 TVNSTUOTIF 112 | vy Busso (=) €575 o O o |eey S :
e 1% 1 P2 { 2 e ” © ot ot :
=4 T 1
S5 IS s S) S5 S5t e s | B W | or W o Jer] & | a5
s [0 4ol 1o o f owe | 7 | 2y | ) Tevuns [ toor .ol asm fra 39
) SNOILVINANOD JUNSSING NOTLVIS IR Juns | 1108 [ e NS 0 bl R .ﬁoﬁn R DT I R
i « - - - .

- FANIVANICARN A aaNRE T, | \ - . ._

-

>
N
v ~
BAERRANIRASOMOOIT

8
K
"
1
;
i
i
g




it ddd

U ABMRNENENESIN[ARILIG IS LTSS T TN AN

RIS EETFYR AV s v T AL ANAS AL APt ie™ WL W2

SRS RIS W ATE A-AES T aftesAReEESR TS R R RS M AR

EE Y OREE O R B3 BRSSO B9 AR O BRI oK% A B RN &8
1T~ .

j z AP AL
e 2| Ob| /-S| 25 (ovdtine
1 sl O @0V Gl @ G O V24| AS| 25 |soL ]2z
T T || AS| LI DIbE X5
2 2| €2 AS| L5 |sob EUsSs:
00| | o2 o7 OC/|5H| T |2 |04 |25 |I_S (096U d%:
—Z TOFAS (L5 JAE R
7 VO3B [ 35 [B& | B
opo’| L] £ olé O |B%A|SO1 8 171=5[7[é]é5] <5 | bs |98 esas
P-4 &SI H5| 17 [s33L¥ (&S,
X SI5T [ A5 17 [0 8
oso'| L] & ol & o| blasc|co [T | ig| 5SS L b6 |45 | 29 |osbéCB5a
9 83935127 330
: Z . G371 B [T7 P3eee|H5o |
‘o TS =44 OT L |BEI| SO E [O7 [ B H L 22|35 [ 19 |PZ8EE| S50
Z BT 3507 [FAt8E5+w0
Z B3 55 | &5 |834¢T| %500
stol el Z o3 O3 =TS T |03 % ruulqu L VA &%«w_mmo
A LV T8 ts| 55| %438 gss0
T L] T3] 55| 776 |gevo
o Tl & o4 % O 24 23| A R | 0d| T3] 5| 576%0aec0
\\ S 9 CS| S5 |66 2920
3 S| F%| ES| $5[%% cF|agmo
ST pA el # # o 271 P3| #| & W& €S| SF5[S5454Clasoo
: 4%14?1#%3. NN
N“._t_mum “wdwm :a.uu..._..”u_.ot Ly z.c; JU_TE 0 “..-ﬁ.»ca zok. IHOI M .._...o_: <ty | avmen ..-..up any m .>or._! aﬂmw aﬁmw um-x.umm am.u:w_.w»

Bl ] e e s 1 0 151 ISl Il

~~JLET AGFO] uva X BT T TGTTY FVE  OFTAINOILVIS P

© (SNOTAVIS aMYT) I3e-101
oot wvar THOMIAISOUINLYIN 30vsuts ($9-4) L-OMIE Wi0S AVRAD

o e 1

RS ANLANRAN RS RS RN P, Pl XSTATY IUTEASY A I AT ICM R 7 TV IUT ARG IO IS AT AN AN AN R TR R RSSO LT RS AT R AT I A NS A




e L B SRR TR Sl LR L Tk Tal b Sl Sk ) fad b .5 €.2 6.8 b g Gl S0 &,

I

A

R YT L N I A W V= J IR | £ o L o A oo e TIY Derage i = 2, &2, JH 1 et M e 25t o

i

SEIPIIOEN, | NI, 1 ISR it

+WOTINAINNGS UGTIPTAV PIIW

n ' 1 '
Pr r
HE r
m 1 ' 1
v Rob S0 F2 259597/ L] Dozl by
5 Rod 20 3Z m&\dl%w L] Gez/g Bt
3 Vo 7. Y00 | 20 1% n.gn\ww\ L O I5T
N .7 ho O |E5]L 4% L CD 04l |35
~ B T &) 0 T QN.L:\.W\ L Qor  Esoli A
7 707 Lot Pd 9q 1 EVSILIZY L P o3l 2oz
O ——80,0% |13]L3437 L osalo3] 1B J
T ~ o7 1€ {95[33[ 6C1 a7\ - SEG AT |37 ¢
K I ©7 Zosl . pik 189 4o 163]ES]0 CC|D STTD ! | 3551 Y
K 790 X eE SR TP 3T DBEITDOST | 35H|XJ
— ; W[ TEIT O (A 79[ TET S RVASAVIIEREEUR
T gosi L. |00 1§61 1% |05| 09| €87 Sr|@esz@ g Bs/
L) oo 1o S0, VT |7 ST VD257 1551150
v IR 357 01 510 507 5E B2 EYA7/)] AR
M T 33 05T LU7 /T WIRTITONGT 510 A0 e [I517] T 37 | T3 D O [5361Pd
— mﬂj O ST [15]9Y] SV QWP |59 0
" i 00, A7 e 8515 ST T QD BCQOT | B J
7 — p: {13 o TE i3 7/ K5 R EAC S W
77 I 7 v Go, 90 ||+ [ 787 Z W s |sv] ¥
R o] Ve 90 [7w| 35| 147 ¢ wer  jase ¥
T " “ L U7 oG 1773 ” \ &R 3 T4 m %w\. e o
71 774 Y700 | 13| 53| R [/ yor e
Q\\ “ “ 4 $ ] ~w Vsa “V\ G NN\.Q\ zo @
v T oU37 208 ¢/ £ T¢ [3[33[F¢ [/ vor ey
i S o i g ot R Il
3 £~ [ B v 5- ¢ vorsia ._._.8 ouc.._ 04 S0 895
Ww 199 POpod (RIUINSddNS puv TyITwey “P«._ !.... e ..... R..h ..".w.m.. ._.”_.."o.....m.,-.s ?.......n. _..._...._...: :2_.:\3 w...ﬂ.“. ‘..-..uwp. ..-..
i — 3 :
TCo7 FIVQ@IANY UN
_ i | uzo..—;z.umw.“._wﬁc»um:mﬂw 30ViuNs
s U7 i AAYN 3NL SO LIGNLNY4I0
vet N¥02 AVOA . {19-8 °A3¥) 9-OhIE MWOJ AYNLO
. g

W

n

T

-

Tt

QTR

.;V‘ 3

lﬁ




O .
-
-t

A e

- = e -

m
_
'
'
{
i
i
!
i
]
'
|
]
{
i
i
]
1
t
]
]
13
]
I
]
1
f
'
3
]
m
!
!

*opP2323us 3q Awvw AJ[ed0] pIpoau eawp Auy,
*sSuUIpESY INOYITA TUMNOD U S2T33UD pestnbay ou siw 3wyl :IION

l

N

o

<

\

0]

)

S

x\JWwé..awMNMWM R e
“ A

S10M0
mig N01153W10_0ILVISOESY
VNIWONIHd SNOINYITIDSIW ONY SILON SYUVWIN 06
eel] 89 /1 Q
CLIN YT Swznan 113 LTS | ve ({3 113 12 [:73 K1 [13] 1] D)
-atm | "oy ez (MO1 Coeug) | 00D Y 0505 | 2
! o1 «33% Joaes {(cevp) ‘Ato3 | .
— (1] [4 ] 9% 2] te (1] om HONS “HH-¥2 .&&—U-NCNL “yH-vz | “un-v2
1 NOISIA "MISHAHL HIAQD ANS SiSNO W34 H¥
b 030N3 | Nvoze | O | 00NI | NVO3E § e (LHOINGIN OL LHDINGIN) AVO 40 ANVAWNS
TR [ BIF] 7 ° ] el TGe95] O] O] o b =
ARG g N 7 e v ] Q 2s5ids|lo |6 | o |r]esi
=T 7 7 2 o/
m A X X AL S ‘5380 vis @m-ﬂ MN < 1Y e el
m ENYi % E 1% D L (] SH [T/ O Vi Uz [99b0 . L%
T 7707 SVIs 4 LS [AXS
u e STAH ST,y Bseo _ © Sl o] o] vlvEtn =
‘ e v adl R I o1 ain WNm
; By ES U T R I e i3 v w | oF j-l S | v Jev] e | iF _ FM
i - .af%: oty3al. Y10 I (4,) | (4,) | Covrd | (eup)] ¢ ¢ 3 ]
hon S v 194 awat | "avas | nedao | vy |12 1on| (2SO [(2 00
H SNO11VINANO0D JUNSSIVd NOILVLS CEYUTY el ERET LY LA Nl Tvw (e | mona Jraronda L | Inn 3
LY
m AR I AVIYAAA N sAMIT e ;
14 . . 1 . 4
'
[}
w \. . { < .
!
{
¢
i
SR TR VERSETY S5

e~




}
%
|
s
z
|
|

m ~ i
,w H.. SVUILVALISEU J1 LdUNAS
: o/ . O 0L X599 Bos ] =2
1 [z 9/ L8] 85| O lestydsse
: ool oo/, n 0N N I SHRI 07 L 8 25 O [ole G I
m o7 IO 1) (s & |95
[ _ t 0/] AL 251 9% loL&b s
: Glo el07 & 17 N |03 -0 7100 | B2 2% U pig&g| 15
: i o7 O7 | S| SST 09 bigsd%
m : 2 1 & | oL | 35T 078788 555,
d M o7 & Cl/|SC P16 [RI[F S|l [F|F (o732 |75 07 [0/t |%:,
: m & I =Z T I8 19 (03¢ %
: * p A (A E- VAN AR N “Q&.quhh.n_.
; _ Sso X o7 7o/ | sV IO T 6 | KT SY | 8| L[V | T [&7|OL | 95 | ©F |28 be|55:,
! é I71a9 | 951 €7 |Q0CeTI5,
P é o727 | 35| 7 [BT6 e
_ SEVT[ & @ TSSO TS RGP [ L[ CL [P 71732 | 65| 77 158565 1500
; ] ¢ (23 35| 7 FILEE 1o
“ 6 95| 3ST45 [0 88 %e
o STT7 /4 N O7 15T SoO|7 [ PASF & |7 26 95125 (06T GE[TS 50
A VKN ARI K Y e
6 bl 6| SRS 198374350
L) W 5l G S F IS S DA A5 25 063 bédeo
S S O6| S5 Sy brl 50
|, =5 Bl AT D 538 68K 0
|| _PRIZ]o olo o|o o O| S| AS[D< bb3EdXdo
"r".lﬂl.mwtﬂmu”ou I mﬂﬂ.ﬂ#ﬁ%qﬂ ST Fe [ ST ]eE Wa M-M.f 3 o a: , 31
HoNVIO L TRUN P Y NOTL] 1o cuu.sa:. g Povey NUTE LN IS G U PUCTEN) AR ALt | €402 4.) suj
B [Ra vnermer Emr| eto eme of | W 400 | 480 | 90

Ly IZGATAGY 77 ™™ olF7sT ZIVIW IO (THS T3S "o

{SNO11VIS ONVY)
90T Nvds ’ SNOILVAYNISE0 NIHIYIA 30ViuNS : 300r-¥¥L-c0v0

ANYN 3NL 30 LNINLUV43Q {59-h) L-OhIE NYO4 AVNIO

s m eme e e e w1 TS LTI M SR MW T W W W W VS SR




S Rt SR AR R ol Tl Tl Vb SR F. L V.t oW Ful Sl S.F 1ol Lo Sl Rafl oo Poft ot Wl Aag St Sub v08 wal Sub c4b upfi €3F 28 ind Saval uph Rt 2y Vel depagh gl tabocpbad Al - pl o sgd g P spR o Eie R i sty

e o R ESE OIS S B Sy By S 2BOr = e BE R & 8 L4En

e ERT
asert
851§ :
Koy

bl
€T o0l F Y
& GO/ 4 Wed]
B PFRTITOH IS
D e ol 3Ly 3551
SOXGTTI PTG
TR CEAPOLI3SE
ST RIFPOL | 5%
(DR 3 ) OL |B5T

SO .\.s (7 7 Sj09|7

-l 7 X7 38109907
©Lo/ QYU s 20012 PRSI IL
0% 00 00 |es| /AL
501 20 &/ Q&QQ
0L O] € Ised  “20Q G/ KGR/ |~-MY
: 459 120 V& 15107 7L/
v ] P70 90, 0% &3 AQ
s TS01 COL0T] 5734 ] SAonTT1hd0 .so.id 5 Qw_dﬁ
_ anod [hv .2 Qq SEE KA I
: NTY 90 SO LT B \A9ALT
: TIO] GIZ I %0 LT [GB| T 7T
“ 2 S ALE K D
” G O, T [E51 p7| Tol RISV
v 55 &so/ YIT|M 20 HT PR PR Y FPOL |I5E5
. TR DT oN 70 i am 2 0ATET PR3P oel |SW

EEERNRE

A add Py ador

- o mfw o -

=
U
9
2

118
SNNSAE
[N (R IO R N NN AN T Y |
|
b
AN
Q
NS
Wy
R
£l
SRR R U A
ST |
SRR
Wiy il
q‘n’"-a o
¥0T1IvA2IS9Q0 wOY
R R N R T R

4d | g

oo 0, Lt 35163 631 7 [ @ I ST “Z
. 3807 0035 K@) OO O |95 45 TI7 YAV ZE R IR P

o'

o f e - 4

D DA 1459

" (o4 I OURYeH 13
D IOW iR

f _ [ <0 3Z |hS| 25| o

\\\‘[\ %aé

[ 23
. £ o
L _Sy OlG] aeo5 |l vho LL|Ps23 T3 LT iaG=l 9al o S
ry o+ t %] 1 0q 00| .54 L T D 021 > 5 =
' 103 wd LZled 2914/ | P gzl |3kl o

: _SOL Lo 120t 57 %S [ A Q Asa) A x

1132} [£44] _QMM“. “~ " ”No (8] (4 " [ ) (s} --.—-or {v) (¢} (g) 0%}

P " L1l Voi¥iA ©0) 3 eIy M

w1ep popas (viudwaidine pvr syivwey tl.“.l_-u tl?.w pois) e ”o“ sh.o-w _-..,.u_a ..s:ow..-..._ﬁ ?o..gn .....-..2 :u..._u :\uu-e-c-“ﬂ.: s.u._.._.w~ bt !
., feud Fuin A 2003t0m QILAIeIA
ﬂw\ EESIZERY \. \< . (SNOLLVIS ONVY) >
= |§IQANI|LI_ SNOILYAYISAO Y3IHLIVIA IIVINNS e
52 u;U. wn.w. .o.\. ; AAVH 3NL 40 LIGHIYYSI0
Yol xud wvam (198 "A34) 9-0hI€ MIOI AYNJO

R el

EL"8

3

I

it

-

Tl o S I A s e e 4 SNy ; Ay oy XTI - . ? T ’
0 o) L TS T R B e o e s s S M I R ® [

3



="A

PO N P BT RTET T WL WL ML A LSRR R T A D AT BT A AN FIERE A e RU R, P LA L RVN T TRV W ARSI L WITW LA T T AL LR L R R RO R AT T

19

TR

£3 o art e oF g R

T T TWE W A & S i i

T
. ‘eP2I03Ud g Aww L[f{edo} papedu wawp 4
‘s¥urpvay InoyrrA ncl:ou Uy $2133us vauwavow ou o»vvu.-uum SSION
Siom
i o NORADINIO OILVIDOESY -2 }]
] YNIRONIHG STOINVTIIIS Iy NV SIA0N - Sygviid o8
FETLAIE <=My 507 /7 Toe] 7010 | O | =317
R OR L [—mA [ :Mu. UL T T T 7 [T T R Y 7 S e s 2 1 B
v i . g L] v
IO OATE o |STST[ R {==tg | W | 28l Cha |50 foas feeeupy Goserd | 5004 fan) | )
W w 55| F ] 1] 1L Wows' [1mpanonst MV Wi | R
a3om | wvozm |03 "] oaons | wvoze | Upa ¥IA0D ANS SISO W34 SVE | unar | ez | sire
L 7 -410344 ] (IHOINOIN DL LHOINGIW) AVQ 40 ANVIWNS
st ety il vttt )
TCAROF [5UT [ 17 R i A IR A%
s LI . e
W LLOPNSTCT\OTIT) i li . e VI AR -
AT - .
7T O IonT oty e — o C/lS2| O T O T LT e
STSHEQF [ETFTTOR e ~ Bl [TV %27 ;
’ kg .
117\ BT 10 ET0N X i@ e Bves . [®) LSS O Cl O bR
) ~
MYINL 11y |M|m M\n o Q
8572 9550 “.MKQ;M.L.NQ :n..mmw.... =% | % 3T ] 3% 133 o r 53 v ]y e
a3 (0 4 Moruag|, 419 810 Lo | (1,) Col teus) :Nt . !
SHOLLYIAADD 3UNSSIUY NOLIVIS YILYR[ Juns [ TS [Qaaes| vas | advis Wi | vt |"wowe | mad Farotal o8] ey 1552 .

s

fox

ki

st

MY,

AR DN SO AR A IR R AT

X

)

WA

AR AR



" ;‘OO

o) O[S0 @& Dm | eotag| e
17 ol w3 S s[5 |eilz| 75,
o o @) o Ol o] e8] €| s |01 wiy
o) O|¥¥]| s.5 97 |3L7TE | For
o Ol T |95 R
@] 9] O o] Ul Ol Ll es |75 |50 |m |
o) =1 A RER R AN AT
o 2 EAZ M B L XA
= ) o 4] Ulo35 |25 [ 07 3R [,
g ORI AS | 17 13066018,
- TIOY A4S N«lwqmﬂlwﬂ_a

& S o Uo7 NE hST| T [0 8T | &5,
= 1T 1P7 1 #5179 [sdée|gsy
£ A2\ VALY =T
7% o v O 71w hIF 33507 [5e81T 1%
Z L1075 [ 85 [0 TE RS0
E ETI 93| L5 [0m &jiseo]
7 re) > oTo7 T 71886 &5 85 [B8E¥] 350
/ IANA A5 [093%ct o

T2 blod ¢ S OF3tYrsvo
& o) 7] oM ARANZA WM L%t 2o
o7 I EZAV S loA 2520
D7 . Qé| as| 0 |¢ 450
o7 n n n | SN SO0 oZ Tas 0/r8 0
¥3n0>  tow “ 1ow ad RN AR W B »"“ (2,) | (4.) mﬂ.«m (1S7)

LS "gin ahn | e1ns | S |CIST.

v 10; [ RS <zu“uoﬂu¢zu¢.uﬂ.¢:umoo ozﬂ!ﬁ:ﬂ.ﬂ& i m | O _zom::m

IL) HAEPTRIN 7 v §s.::

(SNOILVLS ONYT) .
SHO1LYAUISE0 NIMIVIA 3oviuns
AAVN INL 40 1uIniwYdQ

100K -FFL-£070
(S9-0) L-0MiE W¥0J AVNdO

Best Available Copy



g - R A A~ T T T P T s s P B e M s LR AT s oo™ @7/ T T - TS0 T .-EE&&.&.E-%*‘..:E&W
E | y =
. T Mo 12l OF [I5[75[p] S < Mw,m
o S TrENGae UV jaig| L7971, 0% |75[7%|992 : w“ Mw L i B :
. S T e SO CZgnogZ ol [219] 129 9, O | 5| 75[20z EEC I =
! S5 =2 orcATeT aAM g 9l 0% |95 75|P 6l 4 M mwmw 3 22
S EEATTZ adM [T 1 el, Ot [I5[75[pbl 9\ g | ¢ :
3% o o172 |1ld 2 oc |bb 25ty bl v .mw: S ’ 2
ST GOl vl b2 RH|LS|eb! 5T O it =
] I N A A R o &8s 2
: I £ SO2[0 "T7 &8 [5h| VI F3T 2 £
A o I 5 oo o7, O | 3| 1] 331 —|o& e W 7
* e] I 4 M P R R Mw. SQ\ 85¢]| o 2
‘ Gl oo ZI5|EW G 1E 71837 £ D ‘
- oio| /11 Pk |5r{ 9|16l 7 Dol |37 I 2
. . " P / 74 K]
4 IR Ll 2 L) MR T L Mmﬂqw ;0% MM %\oq\, o7 7 &
N 1Y et :
o by rd . gl PO !
</ Se—oo77&7T [e 1T, TEC5| 9| 8 > %%Q\m < W
v 0 e, vEEs|es| e gl 5075 FES 7
: /IR Ll o R QM WSS 757 K] D o7 |BLO[3T o
n m.w i LA 74 QoT7_15EFo| 3 .
' " (A ” e
: 7 E— ool 4% I L@ | 75| B3 &L oF| @ O |5y e
v y 1 " \vnﬁ .~\Q p.x4 ..mm .. 5 = .wl\m Uu .&.V\ah A‘ 1?.
: P n - X7 vl bt w.m,mw 70 =2 2 M_EQ.Z ek :
m 1 o7 col/Rmd A REE s W.I g XTM_ 1892 Z
v \ [y ﬁ L) L > —0 g
b b N & Mm M
[ / 3 % o
. /B . i gz I] M;\B&—x e & GW__Ksoal ¥ %.”x
™ 77T 013 7,220 T O ) . AL %
: T {07 e GUBECH IO I S0 ECE IS L) wr) | {0) ¢ &
v s ey L\.l uihod Yran! vy 14, (6 \.uuu“ .ho_...o.an u...c sesoy forw)ine vors g0 wpspeny [aae | n-mm
! o #1989 PEPOI (91NN AINT pUB SniTwel ..!i.-o Eacacd -aoe ““ bowe1 ] yersy e (enpsn oInyesg) Suj11er pue Lug bt 1 %
_-. pre- 20 o s aeygeon A3418191A
_ - Ty '
A 1 AT AT _ (SHOLLYIS HFY) 52
: 1uve SNO1LYAY3SEO0 ¥IHLVIA FOVIUNS A
k aVos 23T Ms  dasoilv ANYN 3L 40 LNINLIV420 mw.m
; ) (1978 AZU) 9-ONIE MIOI AVNAO 2%
” Vet NEGH BYEN m
“, . -- S - e — 5
._ i
! 2
' oy
L i
| s
! . - g - . p e b - . A Y L . _._:m
| el G R AR O ) R B Sh IR Y WE ESy SE vdd &5 Ued 7
L i o . “ " iin o0 . " y L .




B B ORRm X Oy BN OINE =N EFE I &% o0 2 g6

5
m
"
“
;
!
E _ e ——
;
m
;
j
w

~

n

5
=
¢ .
: 2
m .
4 *uPPI93UD 2q Avw Ajjwd0] paposu wiwp Auy, N.nnn
w *sJuipeey Inoyaga \-_.l_._....o Uy $37I3us pIIInbes ou ®ie saayl 3LON A 3
P ..w
: SLONN =
k
= mig NOI1DIVI0 O3LVIDOSSY Q2I45_OHIS_JIONIN INO_OIOVODIN_:¥B SV |
m M YNIWONIHE SNOINYTIIISIN ONY SILON 'SH4VYWIN "0
4 =, SV 2|OE| 12 O | @ POl 25D
m SITOISHIO| P | V| % [o%m |onttee] 2 | 5| 55 | 2 [ 7 7 I Y A RT3 (1] K1 3] T m
L -~ o “oim |0y e (MU . coaugy L O2I Y 0 ) | ag,) ﬁ
’ memﬁzqo 4 [Srorop|~-] wouw | % m RS ] Caako | aaemn | NIRD | ety | ot W
" I3 ] LT (7] (1] 113 BONS | “oyigepz | ID3UA] -9z | vz
J NOISIA *HLSHOHA HIA0D ANS S1SND Wid BH-ve s
w O30N3 | Nv93B | Ol | O30NI | VO3B } ONNe (1HOINGIW OL LIHOINGIN) AVO 40 ANVWANS %
: 7 OHHOF | B OF [T OH i3 wn i3 L I O S %
" ZRl| G WL TOTIGCIo vy eve [ D2l O] OO}y losiz wm
. PRIZ RAITA U URZZ I ] COED | [ O |+ jossr o
SOF|EEETF | T ., . 3 Jalo7| o9 2 Pl T
ST NG TION R E V| B2C0/ 0y ‘duseo i ird ¢ lon] O
!cuhvhﬂ.h.-i Gr.\ Qw
SETZSSST|AER01 530 (o T [ B | 5% [ 5% |15, T [ 16 | 06 | er | & [ v [ oF
g Srhoal s s ome | el ) o)
SNOYIVINGKDD JUNSSIUS NOTLVLS HALVM | ae [0S Yaauet oyas | atvas Tt T v | sone
GNNTIYANICAN I 1AONLE

i - WO M TR WY BT EeS Sk & pow §.3




~
iv & o'

T

BRI Y

SNOIIVABISEO 21 1dONAS

= == o1 = Y B W e s i s
o o 1 Z PRTR B B RIS vy s R

oar | 1 W el 71 | ol eT | ETVTV SR s T e vy

| ] [ R R P R

B - ]\v ¢ .w...d, -Nm,q/ .In.ﬂlnmw MMa_

o 7o 71 S oV = 2] 27 A RO P 0 et ) “..,fm\wu AT ey

T 274 T2l A SN FTE S PRSP B

v A B R DY S ST

RAZA WA o5 VST W T T (R oo [ 7 oo T s, |

gy
/|
1-‘!
P
~
Y
=
N

=y v/
T ERAY AR
K4 LYAKQH F7o0
Ll e s el fiass

TNENV A5 G655,

Ele
G
o

"
A
1] | o
'.ﬁ. [
.0‘3
RV
'.‘F
|G
F e B

[&] 4 . (228 B 5 < loe|as

Sé.
=
\.n!
o
\'1

SO T = 17T 1738 | 12538 | iGeo|

T2 557 07 [956¢€T xse0

7L EET 48 0766t %500

Ol NSNS AN .:}JWNMP&~“}\Q$'QN\\\.

AT o & KN elol sl salvs |0y [ove T eo
=8| vs | 2% |o-bbt] .m0
83135 | L e |3t a0
s19°1'S () o7 Clot g | T 7108 F=] 7_s |71 Seol
IS BS | 95 0L %20
1] 18] <5 ] 75w 500
(24 1/ oo D0 0O|=8] €5 2|~ 1Z]e o0
St | 5t 1 13 (3 2 ST vz | &2 T &’ ] e o T i Tl
CW”MU porm | U0 |- [ ROl woem |08 1w bonvy FEIECN ALUCH DU PFEYPH AU B LI Mw“ ) | ) MMM.W% sl
EZ] CCATC T B IS T P TG e RTRRG ey B R A T LT

viol VNINONIHJ SNT¥NISB0 ONV SGN01D 438" |-\ ~[rotavis

VL) 39 Ano ) M AOVIST ILAIHAID VS AASM (7 s
1 L

= oLy Yl v v e

Best Available Copy



1 .
- EaE. T
. v )
Jm . NHERL U oY [0sivSi 331 o R
MW_YL : ISR bz (LB[95|551 5T o %
v 7 0071 Lol PAIEZD, N, 82 [(H[%5[% 357 W=
.M‘m Ve TS N QR [sH 5| 7T =i OoT | <=¢
u..w - 0051 L0L ,.h., “nﬂ“rdm et o AZBN STk
L ¢ ot Le 95 [/]] (VR B P ] B
I . .9 onw.ww__h Mm R5|8S C Fp 3 [0 ¥
N » b2 C @LW [0
L o AT 4 I I8 @97 5% W
M 2] 4 QDOT7TOT B[y
R UMl (kA A T QU (G|
" SET 1E |TRIET e BT ove  |BUly
v s o057 157 TETISh (14 o iy
N IO L 537 3¢ @QoT BNy
K : 07, Tt | QoT Isw
. I O05T GOT W T TE |5 33 oo waw
N B4 Ol eg | IS 0¥ sT Do 5% N
L I 5oST—OTT] ot vy
" . . R rhoom St O] ST 3
.wlmn e i i & O2 |IS 57 i) 3559 o
M@ — ; L IR0 1 [ 11 Vi ToT PN )
“m ! . ? S U E 191 O% < ﬂ—» (¢] Do e I
y | 2 01,05 G515 W] KA ToT {50 1]
Bi — T , Sl o 9ol |59 3
e .E. oG L —OoT lﬁ« .m mmmg.w_
Wiyl - § e | 3 . -
m 1y pepes (vreemeydive PUY BRely. i g ".rm 3.3 n"."“. q.-.o.- g e I--.....«.n.:...i ra TJ!. tvosg o oyarent Jaem {
- - C ..- ¥ ..IJ -U__.— ace [ ™ -ﬂ. .h.“l ?o-.:i:u_n...ﬂ.t Sup1ie pue Let LT
N 38 ik 11VIS OWY
Govw et A(VIHTT "B i1 T1] _ A ..a:.«:ﬂ.uo 3..:2.. 3ov3uns 1
] soNLvie Eiie AYR 3N 40 1NNV 0 )

—

YT ants pvem

{19-8 "A3¥) 9-OhIE MWD AYNI®

*NOTINALINNGO UOTIVIA

Best Available Copy



i A A B A SRS

TS DI FIRT s oo oo b - S & L F S

125
Xy

S W
. - %
) . "
. U W
I ‘uP121U3 aq Lew Ajiedo] papoaon wiep Auy, ;
TTTTYTTTTTIT *sFurpeay InoyIta suun(od ut sarrius paitnboz ou are arayl :IIQN
S.LON%
W e e B g NOL123¥10_Q34VIJ08SY 0334 ONIB_JIONIN _INO OTONODIY .51 5V4. ]
] YNIRONIHJ SNOINVITIDSIW GNY_SILON SHNYWIN 06
' <1 Tl . Tlel fOU Y < 1 QO [ o [DwTa)
oe—— L2 L 1A (A (730 I T3 BT Vi T L 12 (73 (1] (1] [4] i1 b
m —..o.o_.—". L3SNnS Cogepe "I L (rsuy) ' K
S R . g | et S0 150 o feovuny | Contd FS0RIE (000 | 1o z
LHOIN ) g ‘10 uLdda Lous e ] H3tva T bt .u\
b —w TS 5§ ] 3] ] L - MONS 1 Livwz | (900 ez | L5
4 HDISTA WSO HIADD ANS . S1SNO Wv3id -ve
? N3 | wv93 Q - :
r 030N3 1 1voia || ko] O3ON3 [ Nvols | o (LHOINGIN OL LHOINGIN) AVQ 40 AHYIWANS ;
ST o1 e YN IS . oin -
(R VA A2 A R T R JE[UsT ol [0
[ 30w 1 I||NN 7 T ————— —— e Y . - T "
w |3 1 s o7 W Az MN Eﬁwoﬂiu .2 |- .~\ »M M A\ @ ./ [ (AR &
m USRI B T4 U MR TRY | T (S PO LY IS B B R N R (ot
" T O ETT oBon B AR ETIETE R LA T v :
¥ Z8po2_2v10L . R [ - ;
» ST50N 3 T T | (3 N O IPR N I R IR 05
: TN TeThior uve “anwsao | U 2 L A I k2l N
“ _ h.wa%—w.l—.wm 7 > AN ‘ y <} ) ot orm %
3 R PARETHOY B (P T DL IR A sy |8 3 55 %S i Mnm € ] 3% 15 05 ] &b «av» \.q» «.mwn- . 3 , (2 A ki ww-\.
r ———— -+ . S 4Sw ‘¥i0 {"¥I0 ONY9 4 1 sup)| (e .. R
' o 3 . e ten L5 s [10IM341g - 1ol auvist o "IL | IL (10 [ 1w (G098 o (25T 72 20
] SHOIIYANENDD IHNSSIYD NOILVIS w1 ne 1795 Paswe | vas | aavis ‘nin | %o | ous | mona Jevovid mie | e mm
b L= - = - nr .&
{ !
’

At M mT W
-

[ L

% R 2N

o ab




DRVIIVAZ ALY O Jaune

SR T T I Y I I i I R R N R R R S
LU Y11 e & .

T S A uﬂ 7 I O O I B B 3 R D o - MM

T b L B | A Y e e B e R TR S o

o & 1 I O O e e e e e e e A e RS 51

SIS oo ola I S O O I R s B s et

B I A B N L SRR ey

(R4 IES0N BTSN BT W& Sl

X - - g _
XY o (=g = fw o OTO157 18 07 0/ 5%,
i o B I A A A Y

Ol | 75| o ey
() o (&4 k4 A F A WA KA AN G

R . B SO0 ki s A el N
OIS OF ST
O/ ol ONo o5 il || &~ | o9 itilis..,

027757 | T KT B g
PAN WA WA CRIA Y KA

oy ol - Ol OIS ETE .%.Nwﬁ TEETIIL] w00
, I OET ST ERY Ten

N VA NS B PX A ISTY TV B

,f\,Oﬂ\;"‘\Q CQOCOQ,C
l
|
|
!
l

0001 ¢

.
Iy
1
L]

ol A )77 olo O Y

A 0
RS e
o'l L 3 (& {2 (&) [ WEN RPN I K73 BT R N 2 KT

(-] [ 4 r13 73 {3 13 %4 3T 32 (2] Ty e oI ¢ (1] [} 1

[ $3
M0 .n...m UIA0D] 1voiam ] SO0 1oy [TVION] 4oy g | 018 Ry JVAOAL, o [ cwre B T e | w0 (%) (suy)

v 32 NO1 S v 3aa1 ~O M T o)
A¥S ‘" ks P Mu e At | (4.) | (2 3uNnS C.n.:r

QG
!
<l Yol
]
=~
|
)
3
)

24
—d -
1M mw | FOVIOL™ 3321 w03 |-wns|  WIAYD 0MiML | s | 9IAVI OWODIS | w3AvT I53W0T ww ainjewns e | -saug |ama
™ .

-nn | 138 | avo <
VNINON3HJ ONIBNISE0 ONY SGNO1D “13¥

1200 JATTTIOON HIuv OO T TLTIT L T GASEY wovs
(SHOTLVLS QNY1)

SNOIIVA¥3ISE0 ¥3HIVIA 30v4 1001 -18L-£019
ot wven AAYR 31 20 .-u..w-:uue s {S9-0) Z-0nIE HYOI AVKO

Best Available Copy



S _ I DY RN B S I .
H ' ' ' -
N ) REE A Sl It R Y e i e st —TeeT - 1
— _—— —f— e < - e —

1 R S S Ry A | T T T N
i ] al %) | AR R (RO R S R B
|/, ©) (W |1 Y] EXY] U EH
3= L 4 X — : . L h
’L— ] | | E3AL A . el
R T S B AR B
.4.# ” Ty HHMV.*;—. [ B3 1S 12}

() v . OO AT T e T R8T nd
4 I 2% B [¢ I Vi & ol B I hT
KRR /24 Wl B8 TR Uk e
o . — YR AITEN €L (G| TH T
T a7 el R G UATET
Bjl I e e VAN ¥ A [V R KU X 4
5 S 7L N A 1 N AL
1 s eos/ <17 |1t BT [FRVATST
) I - % W IR M
5/ I (T e /30 LT\ 50, TE | 7k| 25| 7t
Ay T ooS1 wos |FH] 1 zs [Lh] ssfuel]
Sal FBVO R 28 [ov|75] =
A5 GBS RARANIAN oL L )
o N 45 QUL [SHIG03N T2 |7H T a0
EF v i L B MM N R ESH AR Y
ad ., N i 2324 THI SN PIE S R .
T 2T T IO TS [T T : ’ By
T ) ) L PRI L0 RS R )] T [ (4] T
hdad hood [ . woytya (Lot ]
-“llﬂm WIP POPed (v1vIu 64T Pu SRITway ﬂ“ ‘“IO!E ooo._-". ~.-on- 4,) AH :o...v_-:o.—ac 'no- 1 €309 J» sposgeng) ity ¢
o -t - e M bl D L T T voyp J0
-~ .‘-L 'l-- Ju 2091t :.:.o--
17- EERREC ]
i w... (S0LLVIS 01)
AOyasT AL alT o7 aasm( SKOILVAY3SE0 WINLVIA IIVJuUNS
ottvas 0 JAVR 3W1 30 J ARG

Tt ages svem

e . e = -

(19-8 “A39) 9-00IE 1304 AvN40

‘UOTIVASIIITO TeYLe’

Best Available Copy



R v P -~ R B3] L R

gggnigaggginﬁﬁsuﬂg.égﬁuﬁ

128

SN SIS SUPVPTRSIEN PpR——— PSS

LRSS TENU NN LU SRR R RN IS
'
i
-
H
H

¢ — - RO TR, P wP232312 3q Aew ,:_..uo— papoau vawp Any,
M 'sfutpeay Inogytw -.:.:::o uy s3r13u3 pasgnbas ou azw 213yl 3%y
k e fm e e S1ON¥
k B -
7T Ty U ’ ELIFY NO11I1HIO 0ILYIZ0SSY 00245,.QNIR_JIDNIN_ING QIaNO0DDW 11T
s . R . VNINONTITd SOOTNY 11306 W ARY STI0N ' SXHVIvIn 08 )
\ 2 i oAl Gl O @[5
by o d s wmes G mmman saann foone v ——— na Ll o - ————— —— - L R . - e B Sl e ]
{ 1979 _H.m.N.u .tﬂ:z..a L2300 I T3 i) 23 T ..M_N_ 3 (372 (1] ] ,w.a..t i3 T
- R et alenetbY TUIREE LY DL T . c igrer N . ‘
, ] S | o5t IO B Ll i A B R R
' 2 i G O L A A 1L nons | THASONS] - g153ua] N0, |00, s
A aamn | wvom |"00r | atans | wore | Mo H3A0D AN S1S09 Mv.id Hieve i i
N IO . L N [T SRR Ml S — 5
.n “HLS00 LR :.:.U_Zﬂ:i o1 :._o_zc_iv AVQ 10 AUVIWNNS —W.ﬁ
) l..-ll.-.l -l-'.-In .‘l.ﬂla-lt\-n }Il.li-". lo pr e — “-l'l .- - < — - .
b L7 [P0F 1k Q\w. ERCA TR I p osliel w2 ] arm =
” SIS 8124 \\ T moveDave . S |oy IS NP =
h A [ L St e Y I S = (oo fevTo T e ees v
1 . . [ R . L AL S — ) Ly .
A COT[EOREGR ] s ..._a.mo:_o- ) 2 15|07 o 7 Cladts n&
5 S — .c!\.\ IR .:,a _.w:.mao ) () > .u.‘! ..ﬂ.. PR ICRLA .\ﬂ ' SR ng\m
. i
..... . — feem o 20, ShsR0 L DTt R Sl RS R S S ',
m — - o HAVE A Y o1 ain %
; e SRS OO S TR R ] B[ 8 LY T35 [ 8] 06 [ o [ ov | v | o0 | av | to Je€v[ er § 7 1 ¥
. T o “aat ['5 4 001 waql, U1G U1 9 onio Crad | L) | oD VN L cngy [ ol €250 s - o
y . 15N : “avidt a3 fiata | e {O500) 1an :
“ SHOTIVINANG IMNSS R RO LYLS UEISTY B R LT Y B ol IS B Bl Rl BN AL (RTEE Iy . ﬁ&
b T .N.»“
A :
b / ' qniw
5 NtV \ W
y ;
: %
] Lol
Ly
¥ £
b R
¢ »
k
, %

!_V-. .1-1 L o W
o, S ems
SRy g

3

et AN S W



P T TR TR T TW TR W T T T T TN T W O W EUWER AN EURUBTUNT TURTE YR YRR TR WM NEAE CRXNAK AR AAR NN A NEA UK UK SO IR TUR ORI WOl s gk Al £8 0 3 Mol A%,

129

XI. ACKNOWLEDGEMENTS

L2

The measurement program and the data analysis described in this

report involved many people. The conscientious effort and enthusiasm

R

of the following people was essential for the successful outcome of

the project: K. D. Anderson, M. L. Fontenot, L. J. Goodson, W. K.

Horner, Dr. D. R. Jensen, M. L. Phares, J. F. Theisen, ard C. S.

érs%

Thomas. Special appreciation goes to Dr. E. E. Gossard who initiated

3

] gg the project and whose guidance lead to our present knowledge of

T T

microwave radio propagation in the oceanic evaporation duct.
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Carefully controlled propagation measurements were performed for two

o weeks in May 1972 between Key West and the Marquesas Keys. Location and %
i season were chosen in order to duplicate closely conditions under which &
n measurements were performed by the Applied Physics Laboratory in 1970. %
,; The evaporation duct was found to influence X-band and Ku~band frequencies %
;: significantly. A low sited X-band antenna (16 feet above mean sea level) =
3 received higher signals 60% of the time compared to a high sited antenna 3_5:_
(64 feet above mean sea level). Radio data and ducting conditions were E,g
.} found to be well correlated. It appears that ducting conditions encoun- %
j’* tered in May may be found during the rest of the year. These findings ;,.,
: are in‘ agreement with APL's conclusions. Whether these measurements over %
> extremely shallow and reef protected waters can be considered represen-
é tative of ducting conditions for all tropical climates remains to be
' ‘ established. APL's persistently measured extraordinary vertical gradients
g of signal strength c¢culd not be verified either by measurements or by

calculations.
3%,
3
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§ ,,_" I. BACKGROUND

—,,, Part I of this series of reports (reference 1) degscribed extensive

1

"’i measurements in the Southern Califormia off-shore area. These measurements
!‘g 3

P

; &:s.i investigated the influence of the oceanic surface evaporation duct on

W

“\:E microwave radio propagation and more specifically the question of optimum
NN

) shipboard antenna heights. The results for this area showed that the evap-
"'O:: oration duct strongly influenced propagation conditions for X-band fre-

;,q‘..' quencies but rarely caused the signals to decrease with height (the condi-

tion for which low sited antennas receive higher signals and therefore pro-
‘. duce larger detection ranges). These findings were in sharp contrast to
“ measurements done by the Applied Physics Laboratory of the Johns Hopkins
University in the Key West area during May 1970 (reference 2), While it
was realized that the climatological conditions in the Key West area

could produce significantly different ducting conditions, some of the APL

data showed field strength versus height profiles with extraordinary ver-

tical gradients. As an exanple, figure 1 shows averages of profiles mea-

‘Q}ﬂ?ﬁ% ‘ hg” PRy i‘:
N oS R O OR4 £ =R

¢

?,4' sured by APL which display over 30 dB decreasesin path loss with height

gl

:'3" within a few feet. All of these profiles were measured on a 40' telescopic

: T mast having an elevator which carried the receiving antenna. A typical

e

oA : measured refractivity profile, shown in figure 2,was used to calculate a g
5 A

P

i path loss versus height curve for a transmitter height of five feet. The _
S =
:-;!éé calculations were performed using NELC's waveguide computer program. This
) 6
o

*g;% program permits radio propagation conditions to be calculated in a wave-

By

::‘3 guide with an arbitrary refractive index prcfile perpendicular to the di- E
1

. rection of propagation. The calculated path loss versus height dependence .
e &
‘}é for the refractivity profile of figure 2 is shown in figure 1 and labelled Y
)

o

i X =

A

R R T B A T X R R e A R T e D T R i
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""’” NELC calculation. There are two distinct differences between the measured
] ﬁ and the calculated profiles. First, the meagsured field strength (or path
loss) valuas are 20-30 dB less than the calculated and second, the sharp
E‘E decrease in the measured profiles occurs at a height range where the calcu-
lated profile changes very slowly. The discrepancy of both absolute values
- @ and shape between measured and calculated profiles in figure 1 is in con-
) trast to the usually good agreement between NELC measured and calculated

profiles. As shown in figure 3, even a fictitious refractivity profile

with a 50 ¥~units change between 39' and 40' failed to proauce a height

gain function with vertical gradients similar to the measured curve in fig-

ure 1.

All measurements presented in reference 2 were conducted on 9 differ-

v
LS’ ent days. One attempt to justify the unusual height gain profiles in
£ reference 2 was that the 9 days were characterized by unusual meteoro-
. logical conditions. These conditions might not have shown up in a mea-
: %{ sured refractivity profile like the one in figure 2 because it was mea-
- sured over land. For these reasons it was decided to perform continuous
] g propagation measurements under conditions that would closely duplicate
o APL's measurements. A nearly identical propagation path was selected and
3 1’3’- measurements were conducted during the same season.
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II. OBJECTIVE

Conduct in the Key West area well controlled measurements to assess

1118

the role of the oceanic surface evaporation duct on microwave radio

propagation. Season and location of the measurements were chosen to

20

coincide with APL's 1970 (reference 2) measurements in order to provide

a basis for comparison of the data.
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;W III. APPROACH

3 ﬁi Following the approach described in reference 1, a propagation link

was established between two islands. The transmitter was placed on the

Marquesas Keys and the receiving mast at the Naval Station in Key West.

£

This path, shown in figure 4, is just slightly north of the APL path and

about 2 miles snorter than buoy A location for the APL measurements. The

fud e

NELC path was selected so that it did not cross any islands. The transmit-

.

&

ter on the Marcuesas Keys is shown in figure 5. It is the same arrange—

ment described in reference 1 but with the addition of a Ku-band fre-

4

quency (17.964.3 GHz). This addition necessitated a separate antenna and
the use of waveguide transmission lines. The Ku—~band antenna gain was

36 dB and the raiiated power 12 dBm. Transmitter antenna height was 7

feet above mean sea level (10' for the L-, S-, X~band antenna). Figure

6 shows a block diagram of the Ku-band transmitter.

!

The receiver mast is shown in figure 7. The antenna heights for L-,

ey
Peey

3
e

S~, and X~-band were 16, 32, and 64 feet and for Ku-band 13, 29, and 61

!

feet. Figure 8 shows a block diagram for the Ku-band receiver (the

receivers for the other frequencies are identical to the ones described

in reference 1).

,
o3
b
o

The minimum detectable signal for Ku-band was =100 dBm which permits

2

a maximrm path loss value of 184 dB to be measured. The performance of

Ty

the Ku-band link was troubled by numerous difficulties and equipment £fail-

ures. “nerefore, data were gathered only intermittently during the

observarion period.

[,
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it IV. RESULTS

b

555 A. Propagation Measurements

By

:Lﬁg 3

Figures 9~11 show in the upper portions path loss for the three
vertically spaced L-band antennas as a function of time. Equipment fail-
ures are responsible for the missing data. The lower part of figures
9-11 shows the difference of the logarithmic path loss values for various
‘antenna combinations. The data indicate that path loss decreases (or

received power increases) with height. The path loss differences between

higher and lower sited antennas are, therefore, always positive. The

Wy 9
5?3 fading during five minute intervals for the three antennas is shown in
o
?§§ figure 12. Fading as used here is the peak to peak signal fluctuation

with respect to the mean signal la2vel within a 5 minute interval. The

time constant of the recording system eliminated fluctuation faster than

4 geconds. Higher fading is observed on the lower antennas. The infor-
mation of figures 9-12 is presented in tabular form in table 1. The first
block of numbers in table 1 gives the percentage of time signals received
on the higher antenna exceed the signals received on the lower antenna by
a certain value in dB. No reversals (i.e. higher signals on the low

antenna) occurred during the measurement period. In 99.67Z of the time

the signals received on the high antenna exceeded the ones received on
the low antenna by 6 dB. The second and third block in the upper part of
table 1 give the mid-low and high-mid antenna comparison. The blocks in
the lower portion of table 1 give the percentage of time specific fading
values in dB are exceeded. Fading values larger than 5 dB are observed
0.37% of the time for the high antenna, 3.8% of the time for the middle

antenna, and 7% of the time for the low antenna.
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X Frequency distributions of path loss, path loss difference between

antenna combinations, and fading are shown in figures 13-15. The corres-

Sl iy m T

ponding numbers are listed in tables 2-4. The presentation of figures

13-15 is believed to provide a convenient visual aid in judging quanti-

(ﬁ g
Mt Xd

tative effects of ducting on the vertically spaced antennas.
Figures 16~18 show path loss and path loss differences for the

various antenna combinations for S-band. Also for this frequency, received

signals increase with antenna height and fading, shown in figure 19, de~-

creases with antenna height., Missing data are, again, due to equipment

failures. Table 5 presents the information of figures 16-19 in tabular

form. The frequency distributions for S-band are shown in figures 20-

=)

22 and tabulated in tables 6-8.

. While ducting conditions did not appear to have a significant

e

influence on L~ and S—-band frequencies, they did have an influence on

higher frequencies. Figures 23-25 show path loss and path loss differences

between antenna combinations for X-band. Path loss dramatically increases

B3,
“h il g

with antenna height shifting the path loss difference curves to negative
values a large percentage of the time. Also, the fading trend is re-

versed as shown in figure 26. Under conditioms of strong ducting, e.g.

between 10-14 May, the signals are quite high and little fading occurs on

the low antenna. The physical interpretation of this phenomenon is that

the evaporation duct strongly trapped the energy :close to the water surface.

8
g
9: 4

This resulted in high, non-fluctuating signals close to the water and in

low, fluctuating signals higher up. However, even though strong trapping

conditions may persist over days as shown in the above example, they also

¥
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may break up rapidly. Signal changes in the order of 30 dB may occur in

=

relatively short time intervals. The period of 14~20 May was characterized
by such fluctuations. Table 9 shows that the lower antenna received equal

or higher signals 61.4% of the time and exceeded the higher antenna by 10

=5 B

dB 37.1% of the time. However, a 20 dB difference between the high and

the low antenna was observed only 3.9% cof the time. Strong gradients be-~

= {3

tween adjacent antennas were measured infrequently. Only in about 17 of
the time was a 15 dB difference observed between the high and the middle
antenna or the middle and the low antenna. Persistent, strong gradieants
measured by APL at even lower frequencies (C~band) are not evident in

these data.

In figure 27 the distributions of path loss for the three antennas

B8 B3 B

illustrate an interesting effect ducting may have on various antenna

heights. The lowest antenna shows the widest spread of path loss with

the spread narrowing as antenna height increases. Ducting conditions

{2

characterized by duct heights in the range from approximately 30-100 feet

affect the low antenna more than the higher ones which explains the low

z

path loss values. Under other ducting conditions (notably neutral condi-
tions), the lower antenna receives smaller signals than higher antemnas
which results in high path loss values for the low antenna. Siting an
antenna low will, therefore, yield both extremes of much higher and much

lower signals depending on ducting conditions. Table 10 lists the numer-

B =5 N

ical values for figure 27, Also figure 28 (numerical values in table 11)

shows distributions with different spread. However in this case, the

P,

spread is both an indication of stronger ducting effects on lower antennas

= ==
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and an indication of spatial correlation. The spatial geparation is lar-
gest (48 feet) for the high-low antenna combination and smallest (16 feet)
for the mid-low antenna combination. Accordingly, the high-mid combina-
tion shows the narrowest spread and the high-low antenna the widegt spread.
Finally, figure 29 (numerical values in table 1i2) shows the fading distri-
bution. The physical reason for the lesser fading on the low antennas

had been explained above.

Every effort was made to include Ku-band into the Key West measure-~
ments. Slippage of delivery schedules by the manufacturers resulted in
delivery of the major components after the propagation experiment had
started. The Ku-band propagation link was assembled in Key West under
field operation conditions and performed so unreliably that only spotty
measuxements Qere obtained. They resulted in a total observation time of
approximately 30 hours and are included here for completeness. Figures
30-36 and tables 13~16 follow the same format as the previously discussed
frequencies and show that Ku-band, similar to X~band, was strongly affected
by the existing ducting conditions. During the 30 hours of observation,
the lower antenna received equal or higher signals than the high antenna

76.8% of the time and outperformed the high antemma by 10 dB during 63.6%

of the time,
B. Meteorological Comparisons
No meteorological measurements wera performed by NELC at Key West
except measurement of sea water temperatures at the receiver site. These
sea water temperature measurements were used in connection with the stan-

dard weather bureau data taken at the international airport in Key West

(see appendix for station location) in order to calculate duct height.
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and air temperature.

following formulas:
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Figures 37 and 38 are plots (ar every three hours during the measurement
period) of relative humidity, wind speed, air-sea temperature difference,
Those data were used to calculate duct height §

assuming a log-linear profile (Monin-Obukhov profile) according to the
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z, = 500 cm

0.0015 cm (u < 10 Knots)

-
L Py g o e

”wwww”
_
N
o
i

a = 2,0

e in mb, T in Kelvin, u in knots

T, = air temperature

= 2=
&

TSW = sea water surface temperature

ey = saturated vapor pressure at sea surface

Conditions of thermal stability with bulk Richardson's numbers

exceeding 0.1 were eliminated for duct height calculations. Bulk Richar-

a e ik e L L

son's number is given by

R, = 6.4 A TSH
: - By T 84T

=

T in Kelvin, u in knots

Figure 39 shows calculated duct height for the measurement period.

Variations in duct height follow closely variations in wind speed. This is

not too surprising as the other parameters influercing duct height showed

less variation than wind speed. Therefors, the close correlation of wind

atu iy

' i [
bl ek (

speed and duct height observed during 8-22 May 1972 at Key West can not be

generalized. Figures 40 and 41 are overlays of path loss for the low X-

band antenna (figure 25) and duct heignt and wind speed. The correlation

between signal levels (path loss values) and duct heights is remarkable

&uﬁ &'-u;l

particularly “f one considers the serious short comings of the meteoroleg-

d

ical data (air temperature, relative humidity, and wind velocity measured

25
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over land, sea water temperature measured close to shore). The good
agreement between rovtinely measured meteorological data and propagation
data suggested calculations of duct height for a longer period in order to
see whether propagation conditions would be expected to be different “n
other periods. Considerable time was spent to locate useable sea water
temperature measurements taken for at least one year. Surface water
temperature measurements were finally obtained from the Marine Research
Foundation in Key West. The data were taken from August 1970 to October
1971 in the vicinity of Stock Island (exact locatiom: 24° 33.05' N, 81°
44,10' W). The water depth at this location 1s approximately 8-10 feet.
The data were taken between 1100~-1300. The 1000 hours and the daily
average readings of the landbased weather bureau data were used to calcu-
late duct heights rather than the 1300 hours readings. At 1300, solar
heating of the ground would be expected to overestimate air temperatures
over‘thé“;ater. Pigures 42 and 43 show duct heights calculated (for every
third day) for the two sets of weather bureau readings. Duct heights
calculated from this data base appear to be generally higher than the
values for the May measurement period which may be due to a bias in the
data. The important feature of figure; 42 and 43 seems to be absence of
significant seasonal changes on duct height. One may, therefore, conclude
that the ducting condition measured in May will be similar during the

rest of the year. 1t should e emphasized again that this comclusion

is based on meteorological data whose use for duct height calculations

may be seriously questionad.
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i & V. CONCLUSIONS

o
3 i During a two week measurement period in the Key West area ducting con-
ditions were encountered which significantly influenced X-band and Ku~-band
frequencies. A low sited X-band antenna (16' above msl) received higher

signals 60% of the time compared to a high sited antemna (64' above msl).

Radio data and ducting conditions were found to be well correlated. It

appears that ducting conditions encountered in May may be found during

2SS

the rest of the year. These findings are in agreement with APL's conclu-

sions. Whether these measurements over extremely shallow and reef pro-

D
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tected waters can be considered representative of ducting conditioms for all
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tropical climates remains to be established. APL's persistently measured

et

"
g

o
ety

extraordinary vertical gradients of signal strength could not be verified

,.
o
v

e T e gt o

eithef-experimentally or through various modelling attempts.

G5 T E e AN Sl NI MY o YN TN

K

"

P

g

L
"R

.

il wine it m
1
R S T SR 11 M AT




:
p s

o o :“‘ E‘mﬂ

Vi. RECOMMENDATIONS

[ que o]

Calculations of radio propagation conditions in the oceanic surface

nY s

evaporation duct based on the use of existing ciimatological data have

been found to agree reasonably well with actual measurements. It is,

therafore, recommended to search for good climatological data in navi-
gable tropical waters in order to establish whether ducting conditions

in shallow waters of the Florida Keys are in fact representative of other

KIS wIRTY

tropical water bodies.
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Figure 5. Trangmitter on the Marquesa Keys
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Station.
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TABLES

Statistical presentation for L-band.

Frequency distributions of path loss for L-band.

Frequency distributions of path loss differences between antennas for
L-band.

Prequency distributions of fading L-band.

Statistical presentation for S-band.

Frequency distributions of path loss for S-band.

Frequency distribucions of path loss differences between antennas for
S-band.

Frequency distributions of fading S-band.

Statistical presentaticn for X-band.

Frequency distributions of path loss for X-band.

Frequency distributions of path loss differences between antennas for
X-band.,

Frequency distributions of fading X-band.

Statistical presentation for Ku-band.

Frequency distributions of path loss for Ku-band.

Frequency distributions of path loss differences between antennas for
Ku~band.

Freqvency distributions of fading Ku-band.

-
=4
-

76



am T

T

Y TR T

=4

62

1

T AP Y Y AR b bt i TR T R ol T e et b R i A L b}

il L AR A L

e An B AR ar B O e o 2 EE

*pueq~] 103 uofjejuasaad TROTISTIRIS | A4V

L A LI U Ll R L T

ey B BX sl A

T

<

arl = SIIYINT TVIN] : L5L = STIMINT AVLIDL vl = AT 0 vin)

TG TOST T LT T T T T RATOTTT T & Gran R e 01 < ¥ 0
90 0°2 < % Gg°¢Y f]lo 02 < % O°1n 1N n°7 ¢« % 1°71
aq 0°¢" " < % 86f Tea ot <y 1w ag 0tf < »oangl
g 0°% < % A°T1 A Ny < % btg Ha Nt < T 91
0 0°6° 7 < % 0°) f1n 0°6 < T arc 0 0°¢ < T £°0
20 0°9 < % 9°7 80 0®9 ¢ % coy §i1 09 < ¥ 0°0

»o.ll..ﬂQ..I@b:.Dsl.. A.w...mo.—.l..l.l T ...31._.00@....0 A nm-w,.OD ’ ettt o .ﬁﬂ_ (ARt ) < @ Coo
A0 0°01 < % %°0 fa r*01 < % 0°0 WO NTOT < Y 0°0

g9g 0°61 "< 2 0°0 T 90 0°GT < % Q°0 a1 0°6T < % 0°Q
80 0°02 < % 0°0 ) 90 0°02 < % 0°0 fig 0°07 < 7 C°0
MOY ONIQYd o 37aalw awtavd HOTH NGV

ST GRZTTETSITYINT T IVLIOLT (T T TUAL T SITUING VNl T 08 = SATYING Tv(nL

T T RGO EGI =Y O HOTTTT T TR0 07 "¢ TRt onT T T a TN NreT- < % 0001
11 0°6YI- < 2 0°007 a0 0°6T—- ¢ & n°001 qg C*eT1- ¢ %8 03N
i ad 0*0t1="< E g*00t ™" T 7T udo*ol- < ¥ ool ' g 00t~ < 0Dt eRT
a0 0*9- < % 0°007 A1 0°9%- < ¥ ([5G Qe 00~ ¢ 2 0007
T HQ DESTTCE 000 T T T e < ¥ LA ’ g D't~ < Y 0007
890 0°0 < % a.oo~ Ha o0°0 < T N°AQn a0 C < & ne*or
TTTYETR e TR 60 RS T T T TR oo T T 9 g T Thgo 0t 4 " ntoet
an 0°*9 < % L°6H in np*o <% Q0°19 $irl N°9 < Y 606
Tag 001 TR e TYG TTTTTTTTTTTT T T a0 001 < & g0 e ' g 0T < ¥ H°nG
40 Q°*s1 < % €°*0 an o*G1 < %2 €°0 U Q*61T < % G706
40 0°02 TR 00 T T T U7 g otn2 T < X 0°n - #Q 0*°ng < n*1

i ¢ £ V05137 §* SR et o e .,....'cl..l-.iIQJISui. o e . C MO T=HOTH

cmommmmmemem s = s 2B TOAVH VIANDTS -hw.wz AIM N SVSINDMVEE aNve

R e e
RO ?&& i 88

gt nnrSea bt pbgtinte ettty

w3

i

vl




- e Caite TN LI WG SR A ER FIN

 ~ R
(=)
w

L BAND, KEY WEST MAY 1972

2
x
PATH LOSS £ HIGH 2 MID % LOW
g 120.0 TO 125.0 0.0 0.0 00
125.0 TO 130.0 0.0 0.9 0.0
130.0 TO 135.0 0.0 0.0 G.0
g 135.0 TO 14040 Teb 0e0 0O
3 140.0 TO 145.0 17.3 0.0 9.0
145.0 TO 150.0 43.5 7.3 0.0
m 15060 TO 15540 27.0 20.5 0.5
s 155.0 TO 16G.0 4,7 36,0 174
160.0 TO 165.0 040 30.9 35,8
) 165.0 TO 170.0 0.0 S.4 39,8
% 170.0 TO 175.0 0.0 0.0 4.0
' 17560 TC 18040 0e0 0e 0 2.1
180.0 TO 185.0 0.0 0.0 0.3
o7 185.0 TO 190.0 0.0 0.0 0.0
b 1900 TO 195.0 0.0 0.0 0.0
195.0 TO 200.0 0.0 0.0 0.0
s 200.0 TO 205.0 0.0 Ce0 040
' 205.0 TO 210.0 0.0 0.9 0.0
210.0 TO 215.0 0.0 0.0 0.0
. 215.0 TO 220.0 0.0 GeD 0,0
] ENTRIES 793 797 798

=

TABLE 2. Frequency distributions of path loss for
L-band.
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L BAND, KEY WEST MAY 1972

DIFFERENCE 3 HIGH=-LOW 2 HIGH-MID 3 MID-LOW

- =20.0 TO "1800

: 0.0 0.0 0.0
; -18.0 TC -1640 0.0 0.0 0.0
g*. ~16.0 TC ~-14.0 0.0 " 040 0.0
23 -14,0 T0 -12.0C 0,90 0.0 0.0
R -12,0 TG -10.0 040 0.0 0.0
2R -10.0 TO -8.0 0.0 0.0 0.0
F.GY -83.0 TO -6.,0 0.0 0.0 0.1
3‘) -8.0 10 ~-4.0 0.0 0.0 0.0
P ~440 TO =240 0.0 000 " 0e3
o -2.0 TO 0.9 0.0 0.0 0.0
;Qi * 0.0 TO 2.0 0.0 0.1. 005
e 2.0 TO 440 0.3 0.0 1.1
hat 4,0 10 6.0 ’ 0.1 O.1 20.5
6.0 TO 8.0 0.1 2.4 6846 )

g‘ T 8.0 TO 1000 ’ 001 . ) 30.6 3.0
Al 10.0 TO 12.0 0.4 65.2 0.4
ainl " 1240 TO 1449 2.2 1.3 Oel
0 14,0 TO 1640 15.5 0.0 0.3
aal 16.0 TO 18.0 64.4 0.1 0.1
{ B 18,0 TG 2040 1649 Oel 0.0 )
f;’ - - Tt T -
g ENTRIES 780 785 787
32 . :
2
?i;f N TAﬁiE ét 4ffeq;§néy_dis£rib;¥ions of 5;;h ioss differences
{ §§ between. antennas for L-band.
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P it

FADING

@,’ 0.0 TO

0.5 TO

e 1.0 TO

%3 le5 TO

‘ 2.0 TO

2.5 TO

R 3.5 TO

4,2 10

4 ‘0.5 TO

Ei 5.0 TO

5.5 TGO

e 6.2 TO

i}; 6.5 T0

3 7.9 TU

7.5 TU

o 8.0 TO

ﬁ 8+5 TG

9.0 TQ

- 9.5 TG
%

3 ENTOIES

TABLE 4.

L BAND, KEY WEST

< HIGH

3.5 - Oe3
1.0 3.8
1.5 0.0
240 79.8
265 0.0
3.0 3.5
3.5 8e6
4.0 2.4
4.5 Oe4
5.0 0.5
S5¢5 Och
6690 Ne3
6.5 0.0
T.0 0.0
Te5 060
8.0 () 1)
845 Qe
960 De3
9.5 Teil
12.9 Jed
793

Frequency distributions of fading L-band.

MAY 1972

3 MID

GeO
0.4
0.0
58.0
0.0
4‘9
5.2

0.4
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S BAND, KEY WEST

& PATH LOSS - ¢ HIGH
120.0 TC 125.0 0.0
- 125.0 TO 1390.0 0.0
[ 130.0 TO 135.0 0.0
& 135.0 TO 140.0 0.0
140.0 TO 145.0 2.0
] R 145.0 TO 150.0 14,8
2 I 150.0 TO 155.0 25.0"
155.0 TC 1560.0 2444
160.0 TO 16540 21.1
@ 165.,0 TO 170.0 11.0
i 170.0 TC 175.0 lel
: 175.0 TO 180.0 0.0
- 180.0 TC 185.0 0.3
R4 T 185,0 TQ 190.0 Qoo
190.0 TO 195.0 0.0
. o 195.0°TO 200.0 ~~ " 0.0 °
: i 2000 TO 205.0 0.0
] 205.0 TO 210.0 0.0
. 219.0 TO 215.0 0.0
; E) 215.0 TO 229.0 0.0
1 ENTRIES 1116
TABLE 6.

MAY 1972

2 MID

0.0
0.0
0.0
0.0
0.0
3.3
15.4
21l.1
21.0
24.9
9.5
4.0
0.0
0.6
0.2
"7 0.0
0.0
0.0
QD
0.0

10890

2 LOW
0.0

11096

Frequency distributions of path loss for S-band.
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§ S BAND, KEY WEST MAY 1972 g

a i 58 !
. B
;ﬁ DIFFERENCE % HIGH-LOW % HIGH-MID % MID-LOW ;
g
, -20.0 TO -18.0 0.0 0.0 0.0
R -18.0 TO ~16.0 0.0 040 0.0
S -16.0 TO -14.0 0.0 0.0 0.0
o -14,0 T3 -12.0 0.0 0.0 0.0
;§* ~1240 TO =190 0.0 060 0.0
e -10.0 .70 =840 0.0 0.0 0.0
') -8.,0 TO =-6.0 0.0 0.2 C.0
W 660 TO =400 0ol 0.0 0.1
e ~4.0 TO =2.0 0.0 0.1 0.2
e -2.0 TO 0.0 0.0 Ol 0.8
e 0.0 TO 2.0 0.1 led 0.2
4 2.0 TO 4.0 0.5 20.3 9.0
4¢D TO 640 2.7 4647 5249
e 6.0 TO 8.0 . 11.0 28,2 32.5
gg 8.0 TO 19.0 19.1 2.0 2.6
R 100 TO 1240 3849 De8 0.3
! 12.0 TO 14.0 21.2 0.0 0.4
s 14, TO 16.0 4.3 0.0 0.3
{1 1660 TO 18.0 049 0.1 0.2
e o 1840 TO 20.0 1.3 . 0.l 045
el .
%%‘ ENTRIES 1018 1010 998
i .
iﬁé TABLE 7....Frequency distributions of path loss differences
’:; between antennas for S-band.
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Gese

S BAND, KEY WEST MAY 1972

TTFADING 7 7 % HIGH T 3 MID % LOw

@ T 0.0 TO ~ 0.5 1.8 ™ Tl.l 0.5
- 005 TO 1’0 1408 802 6.9

1.0 TO  lo5 33,1 2644 14,6

g 1.5 TO 2.0 27.9 33.0 31.7

: 2.0 TO 2.5 8.8 12.4 13.5
] 2.5 TO 3.0 10.8 11e5 10.6
- 3,0 TO 3.5 2.2 - 5,0 9,5
% 3.5 TO 4.0 0.4 l.4 5.7
] 4e0 TC 445 0e2 0.4 2.3
4,5 T0 5,0 0.0 0.1 0.8

g 5.0 T0 5.5 0:1 0ub 2.0

5,5 TO 6.0 0.0 0.0 0.3

6.0 TO 6.5 0.0 0.0 0.2

g 665 TO 760 0.0 0.0 De0
R 7.9 T3 7.5 0.0 0.0 0.1
7.5 T 3.0 0.0 Sed Gol

x 360 TO 3.5 000 0.9 5.0

ﬁ 3.5 T 9,0 0.0 9.0 0.0
? 9.0 TG 9.5 UeU N iy Cev
- 9.5 TG 19.0 0.0 9.0 0.7
: g ENTRIES 1116 1083 1109

TABLE 8. Frequency distributions of fading S-band.
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X BANDy KEY wWEST MAY 1972

3 PATH LOSS 2 HIGH 2 MID % LOw
@ 120.0 TO 125.0 0.0 0.0 0.0
125.0 TO 130.0 Ceu Ce0 0.0
L . 130.,0T0.135.0__ _ 0.0____ __ GC.O 0.0 )
{&3 135.0 T0 140.0 G.0 0.0 Ge C
S — A 14C.0 T3 145.C Lo Vel Je 0 243
3 145.0 TO 152.0 0.0 i.1 27.1
g L 150.0 TO 155.0 4.7 2643 _23.2 .
E i 155.0 TO 160.0 27.2 25.4 Ye9
_ 1600 TO 155.0 25.1 lé.0 5.3 .
165.0 TO 170.0 2645 12.6 Bek
@ L 170.C TQ 175.0 10.6 i 8.8 9.2 _
. W 179.0 TO 150.0 2.0 4.9 5¢5
. .180.0_TO 135.0 _ Ue0 4.0 5.1
g 185.0 TO 1Y0.0 0.0 0.9 2.6
/A o 1%0.0_Tu 195.0 ___ 0.0 _040_ _ Y.z _ . __ .
3 195.0 TO 200.0 0.0 0.0 0.1
o . . _200.0_TO 295.0  __ _0.0_ De0 N
B 205.0 TO 210.0 J.0 UeO Col
, ) . 210.0 TO 215.0 0.0 G.0 0.9
. 215.0 TQ 220.0 C.0 0.0 C.0
3 gl ENTRIES 1177 1172 1172

TABLE 10. Frequency distributions of path loss for X~band.
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'2000 TO -1300

% HIGH-LUW

7.1
. -~18.0 T0 -16.0 _502
-16.0 Td ‘14.0 Ceb
~14.0 TO -12.0 7¢1
-12.0 T4 ~-10.0 11.0
.- ._"TI0.0_TO :8.0 7.1
-300 T0 -6.0 5.3
___m__-boo IO _:400“_,_“,4.8 ..
-4.0 10O “200 208
- .=2.2 TO 0.0 3.8
0.0 TD 2.0 3.7
. .20 TO 4.0 ol ..
4.0 10 6.0 5.8
- - = 6.0 7O ._8.0_. _ _6.7_.
8.0 TO 10.0 6.5
- . -.10,0 TO 120 4.0 ——
12.0 TO 14.0 3.0
- 14,0 TO 16.0 _. . 1.5 _
16.0 TO 18.0 0.6
e e ieme e e == 1800 T0 20,0 Q.6
.- ENTRIES 1163
TABLE 11.

antennas for X-band.

MAY 1972

% HIGH-MID

0.3
O.

=
L]

QoA S rLmd=Weno

-

COCCCOWONOVOMNOWOWUVWN

. o

o

[
¢ & & 6 & & o o

[
| ad
o
¢

e MI0-LCA

004
0.3
Ce4
1.2
4.5
6.C
10.9
18.4
liL.2
Teb

Frequency distributions of path loss differences between

bl oo G

ik

bl L

=R 23

S

R by

e

o i

bl

=




w X BAND, KEY WEST  MAY 1972

FADING g HIGH O T Tz

=
p——y
o
L1
~
(o]
E R

0.0 T3 T
0.5 TO
1.0 T3
1.5 T3
T3
T
T
g}
10
T3
T3
T3
T3
TO

[ ] L[] .

N

[ ]
[

[
CLCCOr-CcCLMUVLOECNNOWS
. o

Pt LT IO BN $

PR O NN VNS DWRNN -~ O

223

¢ 6 & 8 6 5 6 & 4 6 & 0 s s o 8
e & 8 5 & & 5 & & 5 0 s 0 0 e
P WONSE N O WOoOURm= O NNWMO
AS ]
L 3
]

S VTovaumoviovwownmouwowm

Ve ~N~NcoVuVSPWWNN
e @ & & & &8 & ¢ & & 6 & 4 & 4 o
e e & & & & & & & o & s

TRV AL W SR PR & PR VORI CRF S L IV R« R P R U

VROV OUMOWMOMOWMO WO

T Col

-?\:3 T Ceul
X Ta . JeG
3 TS e s e Coev Sei
é Tl Ceu (o e o e
T‘J L':J-J ‘:ro\.‘ \}03 ‘4.5

tNT7IZS 1.77 1172 1172

TABLE 12. Frequency distributions of fading X~band.
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KU BANDs KEY WEST MAY 1972 .. .. .

PATH LOSS 2 HIGH T MID 2 LOW L
120.0 TO 125.0 0.0 0.0 0.0 L
_ 125.0 TO 130.0 0.0 0.0 0.0
o 130.0 TO 135.0 0.0 L 0.0 . 0.0 __ o
S 140.0 TO 145.0 0.0 .00 __ .. BeS e
145.C TO 15040 0.0 7.8 20.0

: g 150.0 70 155.0 10,7 _ 22.5  _ .. 20.8 _ ___ o
, 155.0 TO 160.0 21l.4 13.2 3.8
3 160.0 TO 165.0 25.0__ 1846 2649 e
: 165.0 TO 170.0 8.9 15.5 11.5
3 @ 170.0 TO 17540 11.6 7.8  __ 3.8 e
A 175.0 TO 180.0 14.3 7.8 0.8
. 180.0 TO 185.0 _ 8.0 642 0.8 N
X 185.0 TO 190.0 0.0 0.8 . 1.5
e 190.0 70 195.0 _ 0.8  _ ___0e0.____  1a5 _
‘ 195.0 TO 200.0 0.0 0.0 0.0
- B 200.0 TO 205.0 0.0 0.0 ~ 0.0 X
" 205.0 TO 210.0 0.0 0.0 0.0
i 210.0 TO 215.0 0.0 ) 0.0 0.0 .
£ o 215.0 T3 220.0 0.0 0.0 Ge0

& ) . e e e e

L ENTRIES 112 129 130

TABLE 14. Frequency distributions of path loss for Ku-band.
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KU BAND, KEY WEST  MAY 1972 76 e

Db S

DIFFERENCE ¥ HIGH-LOW ¥ HIGH-MID £ MID—-LOW

R 233

~20.0 7O =13.0 4.0 0.0 1.0
-18.0 TO -16.0 111 0.0 0.0 i :
-16.0 1O -14.0 18.2 "7 1.0 " 1.0 -
-14,0 TO -12.9 9.1 0.0 3.0 gﬁg
“’.200 T3 ~10.0 21.2 6.0 - el i
-10.0 TO -800 4.0 16-0 1‘701 . ?
-8.0 T0 =~5.0 2.0 16.0 ' 17.2 - =1
'6.0 TG "400 200 1300 1"’01 Eé
-4.0 TO =-2.0 2.0 14.0 7 12.1 7 ) ;
~2.0 T0 Ve 3.0 9.0 501 3;5 E
0.0 70 2.0 3.0 13.0 3.0 ? :
2.0 TO 4.0 2.0 640 Sel e = 2

4.0 TO 5.0 5.1 4.0 T 440 T

6.0 TO 8.0 3.0 0.0 _ 7.1 o 3
8.0 TO 19.0 2.0 2.0 2.0 :
10.0 7O 12.0 2.0 0.0 1.0 :
12.0 TO 14.0 2.0 0.0 2.0 :
14.0 TO 1640 1.0 0.0 0.0 I
16.0 TO 13.0 2.0 0.0 0.0 :
18.0 TO 20.0 1.0 0.0 0.0 . 3

ENTRIES 99 100 599

TABLE 15. Frequency distributioms of path loss differences
between antennas for Ku-band.
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KU BAND, KEY WEST MAY 1972

T P

R WS

FADING 2 HIGH g MID 2% LOW
] 0.0 TO 0.5 0.0 0.0 0.0
] 0.5 YO 1.0 0.0 0.0 . 0.0
fag 1.0 TO 1.5 0.9 0.0 7.7
3 1.5 TO 2.0 0.0 0.8 0.8
i 2.0 TO 2.5 643 85 6eS
o 2.5 T80 3.9 6.3 6.2 10.8
%; 3.0 TO 3.5 6.3 6e2 12.3
] 3.5 TO 4.0 4.5 7.8 15.4
] 4.0 TO 4.5 17.9 20.2 S5e4
3 g§ 4.5 TO 5.0 1.8 3.9 1.5
- B2 5.0 TO 5.5 3.6 10.1 8.5
1 5.5 TO 6.0 1.8 3.9 10.0
EE% 6.0 TO 6.5 17.9 16.3 4.6
. & 6.5 T0 7.0 1.2 6e2 1.5
1 7.0 TO 7.5 0.0 0.0 Ue0
3 J 705 TO 800 0.0 0.0 3.1
= g 8.0 TO 8.5 1.8 0.3 000
. W 8.5 TO 9.0 0.0 0.0 2.2

Se0 TO 943 Oe9 Ve 0.6

9.5 T0 10.0 15.2 9.3 9.2

ENTRIES 112 129 130

TABLE 16. Frequency distributions of fading Ku-band.
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Climatological data for Key West, 1972.
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LOCAL CLIMATOLOGICAL DATA

ANNUAL SUMMARY WITH COMPARATIVE DATA

KEY WEST, FLORIDA

r e ’h
- ”’Méﬂm’ Ve th, .N" M&Bp"\'&‘s‘; -Nu

U S DEPARTMENT' OF COMMERCE

[y -

NARRATIVE CLIMATOLOGICAL SUMMARY

Key West 18 located at the end of the Overseas
Highway and near the western end of the Florida
Keys, which are a chain of islands swinging in
a southwesterly arc from the southeast coast
of the Florida peninsula. The nearest point
on the mainland is about 60 statute miles to the
northeast, - while Cuba at its closest point is
98 miles south. The City occupies the island
of the same name which is 3-1,2 miles long
(ENE-WSW) and 1 mile wide, 1ts mean elevation
18 around 8 feet, The maximum elevation of
18 feet covers only about one acre in the western
portion. Soil 18 a thin layer of sand, or marlfill,
overlying a stratum of Oolitic limestone. Vegeta-
tion on the eastern end of the island is scanty,
chiefly of low growth. The western end, where
settlement and landscaping are older, has a little
heavier growth. Theairportand WBASare located
on the southeast shore on partially filled man-
grove swamp,

The waters surrounding the key are quite shallow
up to the mainland on the northeast and for 6
miles to the reef on the south. There is little
wave action because the reef disrupts any estab-
lished wave pattern,

Because of the nearness of the Gulf Stream in the
Straits of Florida, about 12 miles south and

. NATIONAL. OCEANIC AND ATMOSPHERIC’ADMINISTRATIO )
ENWRONMENTAL DATA SERVICE' ¥ ';‘\;.:D HLre

'-._M ;-'I‘

southeast, and the tempering effects of the Gulf
of Mexico to the west and north, Key West has
a notably mild, tropical-maritime climate in
which the average temperatures during the winter
are only about 14°* lower than in summer, Cold
fronts are strongly modified by the warm water
as they move in from northerly quadrants in
winter. There is no known record of frost,
ice, sleet, or snow in Key West. Prevailing
easterly tradewinds and sea breezes suppress
the usual summertime heating. Diurnal variations
throughout the year average only about 10°.

Precipitation is characterized by dry and wet
seasons, The period of December through Aprii
receives abundant sunshine and slightly less than
25 percent of the annual rainfall. This rainfali
usually occurs in advance of cold fronts in a few
heavy showers, or occasfonally 5 - 8 light
showers per month, June through October is
normally the wet season, receiving approximately
353 percent of the yearly total in numerous
showers and thunderstorms. Early morning is
the favored time for diurnal showers. Easterly
waves during this season occasionally bring
excessive rainfall, while infrequent hurricanes
may be accompanied by unusually heavy amounts.
Humidity remains relatively high during the
entire year.
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